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LEGISLATION. but supposing that, owing to an unexpected adverse 


THE questions surrounding the granting of provisional 
orders and the passing of the confirmatory Bills are of 
great moment to those who have at heart the desire to 
see the general supply of electrical energy carried out 
on the greatest-happiness-for-the-greatest-number prin- 


ciple, the public being safeguarded and the under- . 


takers not unduly harassed. Major Cardew, at the 
Institution of Electrical Engineers, precipitated, for 
the benefit of those whose spare time is too limited 
for much recreative reading in the shape of blue-books, 
the salient points held in solution in the two main 
Acts, the model order, and the various orders old and 
new which have been settled up to the present time. 

The Major is of opinion that the first Act, with its 
21 years’ limit, had been made the scape-goat for much 
that had not been done, but which it has so generally 
been asserted would have been done had not the fear of 
creating another huge monopoly so penetrated the minds 
of our legislators ; he furthermore stated his belief, in 
which there are many who agree with him, that the 
early frost had a beneficial effect in checking a too 
luxurious growth at an immature season. No doubt 
very good experience has been gained, and time has 
been given for the more thorough working out of 
details ; but, as Mr. Crompton pointed out, it is a pity 
that so much of that experience has accrued, and many 
of those details have been plotted in foreign lands ; 
while with freer hands our own engineers in actual 
practice must have been more perfect in the art of 
electric lighting now, at the same time they having 
been sufficiently advanced then to have carried out 
their contemplated operations. Mr. Crompton sup- 
ported his views with facts within his own cogni- 
zance, 

Mr. George Offor pointed out the disastrous delay 
which may arise to the promoters of provisional orders 
through the necessity for their confirmation by Act of 
Parliament. As it is, upwards of a year is consumed 
before work can be commenced with absolute safety ; 


vote, the Government of the day should suddenly 
resign office just before the third reading, the whole 
labour and much of the expense would have to be in- - 
curred again. His proposed remedy that the voice of 
the Board of Trade should be final cannot fail to meet 
the approval of all interested, except perhaps of some 
those who live by the law. 

The money expenditure which it will always be 
necessary to incur is sufficiently onerous. It has to be 
provided by men whose only security is hope, and who, 
knowing that should their application be wrecked on 
one of the many obstructions in its way, their money 
is absolutely lost. It cannot be expected that the risk 
should be underwritten except at a high premium. 
The more the uncertainty and chance of delay the 
higher the premium. The more the premium the less 
¢he proportion of the capital available for working. 
Be it cash, fully paid shares, or founders’ shares, the 
result is the same—a diminution of dividend in pro- 
portion to capital. Everything possible should be 
done to reduce the unproductive capital. We were 
nearly saying that the slight ratio of these funds on 
which a company has to sustain itself to the inordinate 
quantity of “considered as paid” paper, owned by its 
members, has been responsible for the apathy and 
want of confidence in the possibility of sufficient 
profits, which the general public have shown when 
applied to for the needful for electrical enterprises, 
even more than the 21 years’ clause in the old Act, 
and in this sense that untimely fruit may not have 
fallen in vain. Now that a better and stronger growth 
is ripe its true value is more easily realised, and it is 
for actual working, and not for shadowy patents, that 
money will be found. A few companies paying 
dividends on these lines, and no more anxiety need be 
felt as to the certainty or uncertainty of obtaining 
funds. 

The opinion has its votaries that it will be best for 
the local authorities to obtain their own Bills, whereby 


the difficulty of raising money for exploitation would 
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be obviated—the authorities afterwards contracting with 
companies—but this seems to us to be based on unsound 
reasoning. Leaving. on one side the question as to 
whether ratepayers are wise or would be generally 
willing to tax themselves for the purpose, as being out- 
side our scope, we think anyone who has had to do 
with municipal bodies would not look for rapidity or 
economy in their methods, and although “ in the multi- 
tude of counsellors there is wisdom,” it takes a long 
time getting out, and some of them have a funny way 
of showing it. Having spent the ratepayers’ money 
freely, they will want a quid pro quo from the com- 


‘panies, limiting their profits in one way or another. 


Whether a company earns a large profit on a large 
capital or a small profit on a small capital, matters not 
to the shareholder—it is rate. Following the recog- 
nised law, they must expect the interest on their money 
to be in proportion to the risk run. 

Mr. Garcke narrated a sad case of some overhead 
wires, concerning which a local authority refused a 
burial order, the owners being consequently haunted 
by grave anxiety. For the company and the wires to 
be hung up indefinitely will not be, unless the former 
have not acted with bond /ides, a credit either to authori- 
ties or Acts. It was rough of Mr. Shoolbred, if we 
understood him rightly, to allude to those who had 
placed their lighting wires overhead as having done an 


act which was illegal. An act cannot be illegal which © 


breaks no law. In one of the early installations of one 
of the earliest incorporated electrical companies, it was 
necessary to run a wire from one side of a narrow 
street to the basement of the house opposite. Leave to 
place the wire underneath the street was forbidden, 
and permission to carry it overhead having been sought 
from every possible authority, power to deal with the 
matter was disclaimed by all, but all declined to say 
who could grant it. At last an official unofficially in- 
timated that no one had jurisdiction, and that anyone 
putting up a wire would simply be liable for any 
damage or injury which might result. The wire was 
put up; it was probably the first overhead wire in 
London, and no trouble ensued. Overhead wires are 
not lovely, and their multiplication may become dan- 
gerous ; and no one would say that in a crowded city 
they are desirable. But those who, at a time when 
they could not do what they would, did what they 
could, are entitled to honour as pioneers. Where 
would the plucky little Cadogan Company have been 
had it waited for authority, or incurred the heavy pre- 
liminary expenses which are usually considered as 
appropriate to young companies as long clothes to 
babies. If this company pays a dividend before its 
mightier compeers, it will have justified its means, and 
done the cause of electric lighting good service. Did 
the old Grosvenor Gallery Company fail to obtain the 
sinews of war because its lines were in evidence ? Its 
subscribers had the pleasure of seeing something for 
their money anyhow, and it has grown into an under- 
taking immense in its intentions. . 

The authorities seem to be having it all their own 
Way just now, more, we think, than is good for them. 
In electric matters two currents are running in opposite 


directions, both of them detrimental to independent 
commercial enterprise ; the one, centralisation, as in- 
stanced by the purchase of the telegraphs, and the 
other decentralisation, as shown in the power given to 
local bodies, some of the latter being so charged with 
gas shares as to dread an electrical discharge in their 
neighbourhood. Every vestryman who has to be 
bribed, directly or indirectly, will be an incubus on 
the lighting companies’ capital. Everyone bears 
witness to the good work of the officials of the Board 
of Trade, and the care and courtesy with which every 
point brought before them was met. Similar care and 
courtesy cannot be expected from vestrymen, and it 
will be a bad day for electric lighting if it falls much 
under the control of those who cannot always contro! 
themselves. 


In the National Review for May 
“ Biue Electricity.” there figures a laudatory notice of a 
novel development of electropathy 
which will quite throw the Oxford Street advertiser 
into the shade. One Count Mattei is said by the writer, 
“ Wally Paget,” to possess a stock of “ blue electricity” 
which, used as a compress, stops bleeding of every 
kind, even that from a severed artery.” Surely Oxford 
Street must look to its laurels, and either contract with 
the Count for a supply of the blue prodigy, or trump 
it by the invention of, say, “green electricity.” Per- 
haps, however, greenness will be most suitably confined 
to the patients. 


WE are asked by the proprietors of 
Answers. L’ Elettricita, of Milan, to state that they 
have published in their journal a re- 
port from a number of distinguished electricians to the 
queries published at their request in the ELECTRICAL 
REVIEW of 28th March. As regards the first of these— 
“ What has been the most important electrical invention, 
discovery, or scientific work, of the past year ?”’—the 
replies are almost unanimous in awarding the palm to 
the remarkable discoveries of Dr. Hertz. As regards 
the second, viz., “ What amongst known electrical ap- 
pliances will probably have the greatest vogue during 
the present year?” there is not so much unanimity, 
and this is only what our contemporary expected, 
having regard to the number and diversity of the 
appliances in question. The proprietors of /’Hlettricita 
are themselves of opinion that a great future has been 
opened out for accumulators by the development of 
central stations from which the requisite energy may 
be obtained and which makes the use of accumulators 
an easy matter. 


THESE seemingly novel questions 

What was the Ovject? were reproduced in many foreign tech- 
nical journals in good faith, although 

it did not seem to occur to anyone, that most probably 
the primary object our contemporary had in view was 
an advertisement. This in itself might have been 
condoned, but unfortunately the case is aggravated 
by the fact that the identical questions were pro- 
pounded by an American technical journal two 
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years ago. L’Elettricita has, however, succeeded 
in its efforts. In its issue on the 4th May it 
publishes the replies received from 25 distin- 
guished electricians, among whom are Profs. A. 
Volta, Eric Gérard, Bellati, M. J. Laffargue, Dr. 
Frélich, Profs. Elihn Thomson, A. E. Dolbear, Edwin 
J. Houston, &c.; but as there do not appear to be 
any answers from this country, have not our “only 


electrician ” and two or three others lost an opportunity — 


of rendering themselves still more famous ? 


IT seems to us that a considerable 
amount of business might be done in 
the electric lighting of house boats 
during the summer months by means of primary 
batteries. We commend the idea to Mr. Weymersch 
and other primary battery inventors. 


Up the River. 


THE Misses Ford, hailing from the 
aristocratic neighbourhood of Poplar 
Walk Road, 8.E., are fully certificated 
health electricians and masseuses. No ailment comes 
amiss to these enterprising ladies, who in one and the 
same breath declare their ability to remove both 
baldness and superfluous hairs which, to say the least 
of it, seems rather paradoxical. We had almost made 
up our minds, or rather our bodies, to undergo a course 
of treatment at the hands of these fair professors of 
electropathy with the idea of gathering a few wrinkles, 
but to our everlasting despair we perceived on a closer 
inspection of their entertaining handbill, that they 
undertake the permanent destruction of these useful 
guides to knowledge and signs of the sere and 
yellow leaf. With a love of mankind, which does 
infinite credit to their tender hearts, they conclude 
their seductive appeals to suffering humanity in the 
following benevolent terms :—“‘ The Misses Ford, 
willing that all may profit by the wonderful curative 
power of electricity, will treat all sufferers, who are 
unable to pay more, for the nominal fee of 1s., between 
the hours of 7 and 9 p.m., Thursdays excepted. This 
offer holds good till further notice.”— Finis coronat opus. 


Chef-d’eeavre, 


To supply electrical energy to over 

The Opera Season. fifty incandescent lamps is not con- 
a sidered a great feat in these days of 

central stations, but to do so night after night by means 
of primary batteries is not a matter of everyday occur- 
rence. Still the patrons of the Italian Opera at Covent 
Garden Theatre have by this time become quite accus- 
tomed to seeing the smoking saloon brilliantly illumi- 
nated electrically from the Weymersch battery, and 
they doubtless appreciate, as did we ourselves, the 
delicious coolness and freshness of the atmosphere after 
the experience of some hours in the theatre itself. We 
understand that Mr. Augustus Harris is very much 
pleased with the installation, as, indeed, he may well 
be, for during a short operatic season the extra expense 
of a battery over a dynamo need scarcely be taken 
into consideration when a few pounds more or less 
matters nothing, but where convenience and simplicity 
of manipulation are factors of great value. We should 


not be surprised if other theatrical managers see their 
way to emulate the example of Mr. Harris for special 
parts of their houses. 


WE imagine that Mr. Reckenzaun 

Electric Car Motors. “Will not allow some of the statements 

in Mr. Hale’s paper to pass by un- 

challenged, as the author’s conclusions respecting the 

employment of two motors on a car are quite at 

variance with the practice of our well-known authority 

on electric traction. We hope, therefore, to see some 

interesting correspondence on this subject, not only 

from Mr. Reckenzaun, but also from others who have 
the development of electric traction at heart. 


THE claims of this gentleman were 
discussed in the House of Lords last 
week, but whether the obvious recom- 
mendation to the Treasury to move further in the 
matter will be adopted remains to be seen. His system 
is well-known, with its adaptation of the Morse 
alphabet to flashes of light and sound, rendered still 
more efficient of late years by the electric light. It 
became necessary about the year 1858 to introduce an 
improvement on the existing signalling means, which 
always more or less uncertain, often resulted in terrible 
mistakes. The more modern ship, also, with its 
absence of masts, could not adopt the old system. 
The Government bought a supposed improvement from 
an Austrian for the sum of £1,500, but which when 
used proved itself a thing of no value. That being the 
case, Mr. Colomb, as he then was, received a commis- 
sion from the Government to devise some arrangement 
which would effectually settle the difficulty. Five 
years were spent in perfecting a system which, when 
tried, showed how well and bravely Colomb had spent 
his time. 


The Claims of 
Admiral Colomb. 


HAVING devoted so long a period to 
Rewards not Com- working for the good of the country, 
mengarate with “and devoting his own income to the 

work, Colomb made application to his 

Fatherland for payment, or some recognition for ser- 
vices. At last, repeated applications being made, he 
was awarded £500, which barely covered the patent 
fees. On rejoining the service, he could not, on account 
of his position, press his claims, but on his retirement 
he rightly brought forward the matter. 


GLANCING at the prices which other 

The Price Paid or men of the service have obtained we 

find Major Watkin received for his 

range finder £35,000, and no less a sum than £100,000 

was recently paid for the Brennan torpedo. So there 

appears, without doubt, evidence of injustice which, 

unless remedied, may have bad effects on those mem- 

bers of the service who, seeing where improvements 

are necessary, might not feel inclined to endeavour to 
remedy an unsatisfactory state of things. 


THE system is not only used through- 

OUt the British Navy, but on any war- 

ship of pretence in the continental 

navies. So there can be little doubt of the utility of 

this valuable invention. We trust that the matter will 

not be allowed to rest, and for the sake of the country 

and the service we hope Admiral Colomb will be 
righted, 
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THE FRENCH EXHIBITION. 


Tus exhibition was opened last Saturday week at 
Earls Court by the Lord Mayor. Although it can 
scarcely be considered as yet in anything like order, 
there seems every prospect of a good show, both in 
and out of doors. On the following Wednesday was 
inaugurated the “ Wild East ”"—the Wild South could 
have been a more appropriate designation for the 
gentlemen from Algeria and their impedimenta, 
who compose the following of Sheikh Larbi-Ben 
Kess-Kess. Larbi-Ben is a chieftain of credit and 
influence where he comes from, and the French 
authorities esteem him highly. The troop comprises 


_Kybales, Arabs, mountaineers, warriors (some black), 


wizards, tradesmen, dancing girls, &c., &c., and is said 
to be “thoroughly representative.” It is a fine body 
of men mounted for the most part on clever little Arab 
steeds. Some among them evinced a natural reluctance 
to face a sea voyage and temporary exile, but they 
appear to be well and comfortable in their present 
surroundings. The vast arena offers the spectator the 
very effective panorama of an African village, backed 
by mountains of tubular formation, furnished by an 
unusually bounteous nature with chimney stacks ; and 
the heat of Wednesday’s sun helped to complete the 
illusion. The performance opened with a march past 
of the entire village of Biskra-by-Earls Court, some 
80 strong, headed by the mounted sheikh and local 
band. Most of the music might have been brought 
from over the Tweed, the rest was in great part contri- 
buted to by the barking of the village dogs. Some 
evily-disposed person took advantage of the family 
being away from home to enter one of the rather un- 
desirable looking dwelling huts. Being spotted, an 
exciting chase took place, the entire village forming in. 
They deal summarily in rural Africa with thieves who 
are fleet of foot, and this one showed excellent sport, 
and was entertaining enough to allow of being shot 
twice. Then a party of four, from some neighbouring 
Slocum-Podger no doubt, looked in just ina friendly 
Wild-Eastern sort of way to exchange shots. The in- 
truders having been routed out and no harm done 
apparently, the inhabitants went peaceably about their 
ordinary pursuits of conjuring, sword dancing, burning 
coloured lights, firing at large, &c. 

A Chasseur d’Afrique astride upon an English horse 
raced the worthy Arab, his competitor, until the 
worthy one’s horse, being unused apparently to the 
sands of Earls Court, stumbled and threw its rider. He 
lay still until his friends came and carried him out, so 
as to raise a suspicion that his neck was broken, or 
some other serious mishap had befallen him ; but he 
presently reappeared and limped across the arena up to 
the grand stand, where he gravely salaamed, probably 
to show there was no ill-feeling. A wedding procession 
came to restore good humour; the happy pair rode 
on camels, typical of married life. There was torch light 
and the usual surprise party from the neighbouring 
village, with interchange of shots. A “brush” between 
Arabs and Chasseurs d’Afrique was part of the pro- 
gramme. Arab humanity apparently is never afraid of 
showing its back to the foe, and, as may be imagined 
under these circumstances, the firing was not deadly. 
Then came the anxiously-expected race between the 
officer of Chasseurs and the celebrated chieftan Larbi 
Ben, &c. It was not such an exciting event after all, 
but was quite an informal affair, terminating by mutual 
consent apparently. This, and a march past and salute, 
brought the very interesting and picturesque proceed- 
ings to a close. 

There are many other attractions now in full swing, 
which will be appreciated by visitors, amongst them 
may be mentioned the Louvre Theatre, Circus, Tunisian 
and the Moorish Concerts, &c. Many persons have 
passed the turnstiles, and the success of the concern 
seems to be assured. The village of Biskra-by-Earls 


_ Court is lighted by electricity after dark, 


ON THE EXCITEMENT OF ELECTRICITY 
AND HEAT IN ELECTROLYTES. 


By MAX PLANCK (Annalen der Physik und Chemie). 


(Continued from page 537.) 


Section 6.--Two Solutions of Equal Concentration, 


In order further to specialise the conclusions reached, 
let us consider the diffusion of two solutions of an 
electrolyte of equal concentration through which a 
constant current, T, is passing simultaneously. For 
t = 0 let us have, therefore, py from x = — » tor =0 
constant = pi and ftom z = 0 to x = + * con- 
stant = p,; the solution of the differential equation 
(13) becomes, as may be easily verified : 


2a Jt 


Here for abbreviation R.(2uv) (u + v) is put = 
a, The square roots are to be taken as positive. 
Hence the process is unequivocally determined for all 
times. The differential quotients from p to x receive 
the following values : 


a2 


bp (16) 


Fp _ (Pp 


At the section 7 = 0 we have at all times: 


0 0 


0 \i2 

Hence follow directly the expressions for the electric 
differences of tension ¢’ — ¢, the density of the free 
electricity p, the number of the diffusing ions, N, and 
the heat liberated, Ww, as functions of the place and 
time. Let us more particularly consider the case of 
the simple diffusion where J = 0. 

The density of the free electricities is then for ¢ = 0 
confined to a double stratum situate in the section 
a = 0, corresponding to the jump of the potential func- 
tion, g, at this point. With the increase of tthe two 
simple layers with opposite charges slowly extend them- 
selves in space, yet in general so that the surface z = 0 
forms their limit, but so that the free electricity in this 
surface has the sign of the ion which travels the more 
slowly, therefore, in the case of H Cl the negative. 

Finally, we calculate the heat produced in the time, 
d t, upon one side of the original surface of separation, 
that is between z = 0 and z’ = ~ (solution p,) so we 
have for it, according to equation (14) referred to the 
transverse section 1. 


Hence there results by integrating over ¢ from 0 to ¢ 
the heat produced from the beginning of the diffusion 
to the time ¢, with regard to the value of the constants 
as: 


This expression is positive for p, > p2, hence heat 
is produced by the diffusion in the dilute solution, and 
the same quantity of heat is absorbed in the more con- 
centrated. That the same increases infinitely with ¢ is 
because the solutions both extend infinitely, and the 
process of diffusion, therefore, never comes to an end. 

Let us, for instance, consider a normal solution of 
hydrochloric acid which diffuses into pure water. 
Here p, = 0, p, = 0°001 R, and, further, vw : v again = 
272 : 5d, and lastly the absolute value of u = 3°1 x 
10-* [s H-]. In the first hour after the beginning of 
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the diffusion (¢ = 60") on the side of the pure water 
there will be produced for each square centimetre of 
transverse section the following heat calorimetrically 
measured : ~ 

0-001 x 2°414 x 10° x 60/8 x31 x« 10-* x 54 


x 
x 2414 x 10” 
336 


The only correction, not unimportant, which this 
number has to undergo depends on the circumstance 
that in a normal solution H Cl is not entirely disso- 
ciated, but only up to about 80 per cent. But we will 
retain our approximate assumption for determining the 
changes of temperature due to the heat liberated, as the 
calculation can then be entirely carried out. 

(To be continued.) 


= 0°19 g. calories. 


THE RUSSELL DISC-CARBON ARC LAMP.* 


MANY efforts have been made by trained electricians 
and other experimenters, both in the United States and 
in Europe, to apply the disc carbon to the electric arc 
lamp, every one appreciating how much more brilliant 
and lasting a light would be where the disc carbon was 
used rather than the ordinary pencil carbon, provided 
that it could be controlled. Until the present, all 
efforts in this direction, so far as made public, have 
ended in complicated and clumsy contrivances alto- 
gether unsatisfactory, and too expensive for general 
purposes in lighting. 


The invention which we illustrate has for its object 
to provide an arc lamp that will burn about twice as 
long without re-trimming as the arc lamp now in 
general use, at a cost of constructing and operating not 
greater than that of the ordinary arc lamp. It consists 
in the combination of a vertically moving and inter- 
mittently rotating carbon electrode in disc form, witha 
pencil-shaped carbon electrode, fixed and immovable, 
standing vertically in the bottom of the lamp frame. 
Arc lamps as heretofore made burn about eight hours, 
when the carbons will be consumed ; and if longer 
service is required, they must be renewed. 

This lamp will burn and give a full light for about 
18 hours, and it may be so constructed as to burn 24 
hours before renewing the carbons. The cost of the 
carbons is less than the cost of those ordinarily in use 
in proportion to the amount of carbon in them. The 
electric current is less than that required by other arc 
lamps, as the length of carbon resistance is two inches 
less. The pencil being stationary, the disc is made to 
revolve slowly by the vibrations of the armature and a 


* Science. 


ratchet arrangement, and thus made to burn evenly 
around the centre. The disc descends a little lower 
after each rotation than it was during the previous rota- 
tion, and so on until the disc is as nearly consumed as 
it may be. As the disc presents a greater surface of 
contact, a stronger and more steady light is secured ; 
and over 70 per cent. of the light is reflected below the 
disc, and not thrown above. 

The lamp is provided with a device for arresting 
sparks, so that none can get outside the globe. It is 
known as the Russell electric lamp, and is attracting 
attention in Boston, where it is being introduced by the 
company controlling its manufacture. 


CENTRAL LABORATORY OF THE SOCIETE 
INTERNATIONALE DES ELECTRICIENS. 


AT the meeting of the Société Internationale des Elec- 
triciens, held March 5th last, M. F. de Nerville gave an 
account of the society’s central laboratory of electricity. 
He said :— 

It was born of the Electrical Exhibition of 1881, 
which was so brilliantly crowned by the International 
Congress of Electricians. The exposition had realised 
the considerable sum of nearly 331,000 frances as profit. 
This sum the guarantee association generously gave up 
to the Ministry of Posts and Telegraphs to be devoted 
to some profitable undertaking having the progress of 
the electrical industry as its object. By a decree dated 
February 24th, 1882, it was appropriated to the crea- 
tion of a central laboratory for electricity under the 
patronage of the Ministry of Posts and Telegraphs. In 
this scheme the idea of our laboratory originated, and 
the birth of our society dates from the same epoch. 

The sum thus placed at the disposal of the Ministry 
was insufficient to meet the demands of a perfect labo- 
ratory. It remained for several years unemployed. 
For this reason our first president proposed that the 
society should endeavour to co-operate with the State 
with a view to the realisation of the decree of 1882. 
The matter was deliberated, and M. Loewy being presi- 
dent, the society obtained the authorisation of the 
Ministry to take upon itself the creation of the labora- 
tory. The Ministry, to this end, contributed a sum of 
30,000 francs in payment of the cost of inauguration, 
and converted the remaining 300,000 francs into an 
income of 11,000 francs to be received by the society 
and devoted towards defraying the cost of mainte- 
nance. At the request of our Bureau I had the honour 
to be appointed by the Minister head of the laboratory. 

The committee charged by your council to prepare a 
scheme for the laboratory had had considerable inten- 
tions at first ; it wished to see an establishment at once 
useful and luxurious, capable of placing all the re- 
sources of science at the disposal of electricians amid 
sumptuous surroundings. But with 30,000 francs one’s 
resources are limited, especially when instruments of 
precision have to be purchased. The committee was 
thus compelled to lower the standard of its ambition, 
and instead of a final installation it decided to make it 
provisional in the first instance, without luxurious 
ostentation. Measures of primary urgency would be 
taken in hand at once, and gradually, with time and 
economy, the installation of the whole completed. 

This was the plan eventually carried out, but as even 
with these modest views we were poor and our re- 
sources were insufficient, we were compelled to have 
recourse to the generosity of members of the society. 

You have not forgotten, gentlemen, with what un- 
tiring perseverance your successive presidents, MM. 
Loewy, Mascart, Lemonnier, Sebert invoked your aid ; 
and for our part we are happy to recall the eager and 
generous response which you made to our appeals. 
Donations flowed in from all quarters ; you gave us the 
money, the machinery, the apparatus, even the site and 
hospitality. I shall not name a single donor; they 
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were so numerous that I should be in danger of over- 
looking a great many; but it would necessitate my 
naming the whole of our colleagues. 

Thanks to this energetic support we were able to 
speedily carry out our programme. The preparing and 
filling up of the site commenced in July, 1886, was 
completed in the winter of 1887. The first apparatus 
arrived in April, 1887. After the following October we 
were reinforced by several papils, whose willing assist- 
ance has been of the utmost service to us throughout 
the installation. I consider it only my duty to take 
this opportunity for thanking MM. Chéronnet, Bain- 
ville, Saladin and Brault, who, with M. Bary, weré my 
assistants in the long and arduous work of preparation. 

On the 9th February, 1888, you were present at the 
installation of the . The establishment was 
far from complete, but it possessed every indispensable 
apparatus, and on the morrow of the inauguration was 
in a position to carry out the most urgent experiments. 


THE SCOPE OF THE LABORATORY. 


You know what the manifold scope of the laboratory 
is. It may be summed up in a few words. 

1. To procure and to preserve official standards of the 
principal electric values and to compare by these 
standards units of the same nature that private indi- 
viduals may desire to have standardised. 

2. To carry out on behalf of manufacturers well de- 
fined experiments, the results of which are certified to 
be of guaranteed exactitude. 

3. To give a certain number of pupils practical in- 
struction in instruments of measurement. 

4, To place at the disposal of physicists and manu- 
facturers a site and apparatus for personal research. 

Thus the laboratory is at once a standardising office, 
an office for industrial experimenting, a practical school 


of measurement, and a laboratory for research. 


Allow me to take you through a rapid survey of these 
different sections, whilst I explain how the arrange- 
ments were made for satisfying, as far as possible, this 
fourfold object. 


DESCRIPTION OF THE LABORATORY. 


It occupies a superficial space of some 1,000 m., 
at 54, Place Saint-Charles a Grenelle. This situa- 
tion, which is not very central, however secures to us 
a certain number of advantages, and principally 
amongst them proximity to large electric stations, such 
as those of Sautter-Lemonnier, Menier, the Société des 


-Telephones, M. Mors, &c. The premises were already 


built, we had only to fit them up; it happens that their 
arrangement is but ill-adapted to the requirements of a 


-good laboratory. The rooms are very damp and not 


easily warmed, and the floor is unfavourable to the 
stability of the apparatus. Nevertheless, such as it is, 
the premises have been of great use, and we have been 
able at a little cost to make a fairly good provisional 
installation. 

I will now enumerate the various rooms and the 
— apparatus contained in them. 

Shed.—T his contains one of Weyherand Richemond’s 
horizontal semi-fixed 20 H.P. steam motors. 

The Engine Room.—Contains a Lenoir 2-cylinder, 
12 H.P. gas motor, a Prony brake with interior circula- 
tion, a Sautter-Lemonnier dynamo of 30 ampéres and 70 
volts, an Edison dynamo of 120 volts and 80 amperes, an 
alternating current self-exciting Gramme dynamo with 
four Jablochkoff candles, an alternating current Siemens 
dynamo, apparatus for testing traction wires and a tank 
for cable testing. 

Photometer Room.—Two photometers, one a Bunsen 
for comparing luminous sources, the other a Mascart 
for the illumination measurements. 

The two rooms for making industrial measurements 
contain three Deprez d’Arsonval galvanometers, a 
Thomson galvanometer, a Carpentier aperiodic electro- 
meter, a Lippmann electrometer, two Wheatstone 
bridges, two graduated condensers and a numerous 
collection of rheostats. 

The Electro-Chemistry Room possesses the elementary 
installation of a chemical laboratory and also serves as 


a battery room (200 Callaud), and for accumulators (6() 
Julien elements). 

Standards Room.—Contains two Wheatstone bridges, 
a Thomson galvanometer, a Deprez-d’Arsonval galva- 
nometer, a Mascart electrometer, three Deprez-Carpen- 
tier mirror galvanometers, and a Collot balance. 

Workshop.—A turning lathe, a carpenters’ bench, a 
mechanics’ ditto. ; 

The Large Hall contains canalisation for electricity, 
water, and gas, a small Gramme motor, a Romilly 
exhaust pump and an Alliance magneto-electric ma- 
chine. 

The Staff—The slender resources at the laboratory’s 
disposition does not allow of our employing a numerous 
paid staff. At commencement we employed as our sole 
assistant M. Bary. Last year when the laboratory had 
been a year in operation we were able to entertain one 
other, M. Margaine. Since January Ist of the present 
year when M. Bary left us, the two assistants have been 
MM. Margaine and Perrin. It would have been ex- 
tremely difficult to have carried on the work of the 
laboratory with but two assistants. Moreover, the 
laboratory having been established for the purpose also 
of being used asa practical school for young electri- 
cians, we associated with ourselves a certain number of 
pupils selected from amongst numerous candidates as 
offering the most serious guarantee of theoretic instruc- 
tion. The majority hold diplomas from some French or 
foreign school. A very moderate fee is taken from 
them monthly, and they are free to make use of the 
entire resources of the laboratory in exchange for their 
assisting us in all our operations. Thus the experi- 
ments which we make with their assistance familiarise 
them with a great number of modes of measurement, 
secure their practical instruction, and, on our part, we 
gain in them very valuable assistants without increasing 
the charges upon our budget. The number of pupils 
at present is six, so that I have altogether eight 
collaborators. 


MODES OF MEASUREMENT. 


It will be useful and interesting to give in this place 
a rapid idea of the modes of measurement employed by 
us. Such of our colleagues as may have to carry out 
analogous measurements for themselves will then be 
in a position to profit by our experience without the 
necessity of having to grope their way as we did. It 
is, moreover, perfectly right since at any time we may 
be called upon to undertake experiments for any one 
of you, that you should be made acquainted with the 
precautions adopted by us for ensuring exactness and 
the standard of guarantee which our results represent, 
I will therefore review the kinds of measurements 
which are oftenest in requisition, indicating in each 
case the method which has appeared to us the best. 

I have made a distinction in describing the attribu- 
tions of the laboratory between those which characterise 
a standardising office, and those which describe a labo- 
ratory for industrial experiments. In the arrangement 
of the premises we have endeavoured as much as pos- 
sible to apportion these two sections of the laboratory 
in different rooms. In like manner I shall separate my 
description of our methods. 


STANDARDS OF PRECISION. 


The four principal electric values are : the resistance, 
the E.M.F., the current, the capacity. The positive 


_ measure of the last is extremely difficult to obtain ; we 


have never yet undertaken it and we have put off 
constructing a standard of capacity until we have a 
little time at our disposal. 

Resistances :—We as our principal standards 
of these, five curved glass tubes filled with mercury ; 


they were made by M. Benoit and their resistance at | 


zero is close upon anohm. They have been compared 
with the prototype standards belonging to the Ministry 
of Posts and Telegraphs, and their value is known 
with an error barely higher than 

In comparing these standards with other slightly 
different standards of resistance, we make use of a 
Wheatstone bridge with copper wire and compensated 
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branches, constructed by M. Carpentier upon the 
model of that possessed by the Ministry of Posts and 
Telegraphs. Three branches of the bridge are in- 
variable and constituted of one ohm bobbins with 
thick German silver wire saturated in paraffin; the 
fourth branch is formed by the two standards of com- 

ison successively. The resistance of the bridge 
wire only intervenes as a balance for the resistance to 
be measured so as to equilibrate a fixed tare of resist- 
ance. The difference between the two quantities to be 
compared is equal exactly to twice the resistance of the 
length of wire the slide of which has to be displaced 
between the two positions of the balance. Numerous 
precautions have been taken to ensure precise readings 
and the sensitiveness of the apparatus is such that the 
comparison between the two bobbins, the difference 
between which is less than ,},th ohm, is made with an 
approximation of th, about. 

Another wire bridge of analogous construction 
enables the equally exact comparison of two 10 ohms 
bobbins, or of two 100 ohms bobbins, or of two bobbins 
of 1,000 ohms. Both installations are so completed that 
it is possible, by commencing from an exactly ascer- 
tained unit and proceeding by successive additions, to 
obtain a very exact estimation of a bobbin, the value of 
which is some multiple decimal of the ohm. 

Such is the exactness of these resistance measure- 
ments that a mistake in appreciating the temperature of 
the bobbin to be standardised is fraught with the 
greatest incertitude as regards the results. 

Current and E.M.Fs.—The standard of resistance 
being defined, it is only necessary to arrive at a stan- 
dard of current, or of E.M.F., in order that the three 
values may be standardised. 

In principle the rational way is to obtain the unit of 
resistance and the unit of current and from them 
deduce the unit of E.M.F. 

In defining the unit of current we have the choice 
of two processes : First, we may measure a current of 
absolute value by the weight of pure silver deposited in 
the unit of time by such current. The principle of 
this method is entirely satisfactory ; the weighing is 
comparatively an easy matter, and the ampéremeter 
thus defined is always strictly comparable with itself. 
But in spite of the considerable advantages of this pro- 
cess we have been compelled to relinquish it, owing to 
the presence of two serious obstacles, viz., the impos- 
sibility of obtaining a body of silver sufficiently pure, 
and the uncertainty attendant upon one’s knowledge of 
the electro-chemical equivalent of silver. We hope to 
be able later on to take up the study of this question. 

The second method calls for the use of an absolute 
electro-dynamometer, and whilst awaiting the time 
when we shall be in a position to construct one of these 
for ourselves, we have uested M. Carpentier to 
furnish us with a Pellat ampere standard which will be 
standardised with the greatest care by comparing it 
with the absolute electro-dynamometer which M. Pellat 
has constructed. The researches of this physicist have 
shown with what extreme exactitude the measurement 
of the ampére standard may be guaranteed, and that its 
invariability is altogether satisfactory. We hope to 
give an account of this instrument very shortly. 

In the meantime we are making our measurements 
by a process slightly different from that above 
described, 7.c., we obtain the standard volt and deduce 
the ampére therefrom. Our standard volt is obtained 
with the aid of a great number of elements taken from 
different batteries, viz., Latimer Clark, Gouy, Daniell, 
which we constantly compare. At intervals, one of 
them is standardised by M. Pellat with his electro- 
dynamometer, and is employed by us to control the 
invariability of the rest. By these means having 
obtained the potential difference at both extremities of 
a standarised resistance, we measure for its absolute 


.value the intensity of the current which traverses the 


resistance. 

Likewise we have borrowed of M. Pellat his process 
for comparing the E.M.Fs. of standard elements. I will 
merely point out the principle of this process: A con- 
stant.current traverses a 16,000 ohms rheostat, which 


constitutes a variable scale of potential within its two 
extremities. We look for the potentiometer point 
which is found at the potential of the second pole of 
the standard, the other pole of which is attached to the 
extremity of the rheostat. The instrament which ascer- 
tains the equality of the potentials is an electrometer ; 
the two standards for comparison are successively 
taken to the potentiometer and the comparison of their 
E.M.Fs is obtained by comparing the resistances. The 
exactness of the comparison reaches the 10,000th, and 
the elements may be compared without any expendi- 
ture of current. 

By the processes just described our first-class stan- 
dards are established. They obtain for us easily an 
E.M.F. of about one volt and a current of close upon 
one-third ampére. In extending the scale we make use 
of secondary standards, Deprez-Carpentier mirror galva- 
nometers, one of which serves as an ampéremeter up to 
one ampére, another up to 100 ampéres, and a third, as 
a voltmeter, up to 100 volts. All these instruments 
are standardised by a potentiometric process. They are 
arranged upon stone blocks in such a way that in each 
case the distance between the mirror and the scale shall 
be invariable. The exactness of their indications easily 
attains the 300th. They establish the transition from 
the first-class standards to the instruments used for 
industrial standards. 


INDUSTRIAL TESTING. 


The tests we are most frequently asked to make 
are— 
. Standardising voltmeters. 
. Standardising ampéremeters. 
. Standardising electric meters. 
. Testing engines. 
Testing batteries. 
. Testing accumulators. 
Determining the constants of a conductor wire. 
. Determining the constants of a cable. 
. Photometric measurements. 


Standardising Voltmeters.—The standardising of a 
scale instrument of measurement is made by determin- 
ing its error curve. We describe this curve upon the 
certificate by setting down the deviations as read from 
the instrument in abscissw, and the true values of the 
corresponding intensities in ordinates. 

When standardising voltmeters we establish a variable 
scale of potentials by means of a battery of 60 accumu- 
lators, the two poles of which are united by a rheostat. 
It is only necessary in obtaining the points of the curve 
of correction to measure at the same time with the in- 
strument to be standardised and with the voltmeter 
standard the potential difference between any two points 
of the rheostat. 

The standard voltmeter which appears to us the most 
practicable in making these determinations is a Deprez 
d’Arsonval galvanometer, the sensitiveness of which is 
modified by the introduction of resistances, placed as 
regards some in direct circuit, and as regards others in 
shunt upon the terminals, and determined in such a way 
that the deflections read upon the scale express, without 
correction, either volts or hundreds of volts. These 
resistances are regulated tentatively by measuring 
simultaneously with this instrament, and by the Pellat 
method a difference of potential comprised between 1 
and 2 volts. Thus we obtain the combination of resist- 
ances corresponding to the gradation in hundredths of 
volts, and a simple calculation enables us to deduce the 
combination corresponding to the gradation in volts. 

This instrument, which is a third-class standard, very 
easily gives a higher approximation than the hundredth. 

(To be concluded.) 


DO 


English Enterprise in Persia.—The progress of 
English enterprise in Persia is occasioning alarm in 
Russian political and commercial circles. The river 
Karun, the bank, the mines, roads, tobacco monopoly, 
and the telephone are all, according to the Moscow 
Gazette, in English hands. 
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THE ELECTRIC LIGHT IN PARIS. 


(Concluded from page 590.) 


_M. Ferdinand Duval : Gentlemen, I have not the ad- 
vantage of being a technician, so I believed, by attending 
the discussion by our colleagues, I was going to be en- 
lightened ; but I must admit that it appears very difficult 
to me to know what the Council wants, and also what 
those who are opposed to its conclusions want. In short, 
what does the Commission tell us? This : Weadmit the 
use of the Thomson-Houston dynamos for the public ser- 
vice ; we will not do so for the private service. Why 
not? The Secretary-General says, because the currents 
produced by them are dangerous, and M. Lyon-Alemand 
objects: No; it is because the dynamos are foreign. 
Well, I would like to know which of these two reasons 
is the cause of the proscription it is desired to place on 
the Thomson-Houston dynamos. Is it because they are 
dangerous ? I understand that, in the opinion of the 
Commission, as these dynamos give high tension cur- 
rents, it is not a question of proscribing them abso- 
lutely, but not to admit into houses the entry of the 
current produced by them, when in those houses it has 
only to meet a private service. These high tension 
currents would therefore be admitted under the public 
footways, and, then, am I mistaken in understanding 
that, in this case, at the entry to houses, there will be 
installed a transformer permitting of changing the 
strength of thecurrent ? Is that so? In any case that 
appears logical to me, since it appears settled that it is 
dangerous to use these high tension currents in an in- 
discreet manner. M. Guichard has just now highly 
extolled these high tension currents, which are 4 con- 
quest of man over nature. Conquests which consist in 
killing more people than before require certain restric- 
tions. Also, I repeat, what the Secretary-General has 
shown us seems expedient and logical ; high tensions 
are admitted, but with transformers at the entry of 
houses for private service. Does the Commission, on 
the other hand, propose the proscription of the Thom- 
son-Houston dynamos because they are foreign? M. 
Lyon-Alemand tells us : “We do not wish these high 
tension currents any longer for private service, but we 
admit them for our streets.” Thus it is not found 
hurtful to employ high tensions for the public 
service, and, on the other hand, we suddenly learn that 
the municipal station is provided with dynamos of 
foreign origin, So that we say to our concessionaries : 
“ We are going to be extremely rigorous with you when 
it is a question of private service, but it will be different 
as soon as the public service is in question.” There 
are two different specifications : one for the service of 
the public thoroughfares, the other for the service of 
the inhabitants, and you respect neither one nor the 
other when our municipal station is touched upon. 
(Laughter.) At least yourself respect the principles 
which you claim to impose on your concessionaries. 
In a word—I hope you will excuse the bad joke—j 
want light thrown on the discussion. I ask the pardon 
of my predecessors in this tribune, but never have we 
seen less clearly on this question than after their 
speeches. If we are asked to interdict the use of 
Thomson-Houston dynamos, let us be told clearly if it 
is because they are foreign. If it is because they are 
dangerous, prohibit their use as well in houses as in 
public thoroughfares. In both cases the danger exists. 
Again, I do not see what the Consultative Committee 
can do in the matter. We have interdicted no system. 
We admit them all, on the condition that they offer no 
danger. We allow canalisations under the thorough- 
fares for the public service. But we ask, and we have 
the right to ask, that the current shall be transformed 
on entering private houses. If such be the signification 
of the proposed clause, I accept it. If, on the contrary, 
it signifies that dealing abroad is prohibited, I find this 
clause strange on our part, we who admit that the 
dynamos of our public service may be made abroad, 
and I shall vote against it. But, at least, I wish to 
know on what I vote, and why certain currents are 
proscribed. I repeat it: are they as being dangerous 


or as being foreign? If they be dangerous, let them 
be regulated. But what I do not understand is that a 
dynamo is proscribed with the right hand the use of 
which is authorised by the left. The Sub-Director of 
Works : It is not on account of the danger which may 
be caused by the dynamos that we intervene ; it is 
simply because the conditions of private lighting are 
regulated by a specification voted by the Council, and 
leaving to the concessionaries the option of using the 
currents which suited them, but formally interdicting 
to them the use of dynamos of foreign origin. When 
it was wished to make trials of public lighting, there 
was a necessity for a brief delay. The companies were, 
therefore, obliged to be left free to employ foreign 
matériel, under pain of seeing it arrive in time to be of 
use. It was thus that Thomson-Houston dynamos were 
employed. But, these dynamos being formally pro- 
hibited by the specification of the companies for private 
lighting, we cannot admit that use. M. Ferdinand 
Duval : It is curious to have two different specifications 
for electric lighting. The Sub-Director of Works: 
The specification for public lighting, as I have ex- 
plained, was drawn up so as to arrive at a prompt 
result, and to ensure the electric lighting of our public 
thoroughfares for the time of the Exhibition. M. 
Ferdinand Duval: You say, then, it was urgency 
which determined you? M.Lyon-Alemand: Yes. M. 
Ferdinand Duval: That is doubtless why you put 
foreign dynamos in the municipal station which does 
not work! M. Lyon-Alemand: You are mistaken. 
The Ferranti dynamos which are in the Halles station 
were made in France. In this I shall be borne out by 
our colleague, M. Perrichont, who made the covers of 
those dynamos. And not only were those dynamos 
made in France, but the efforts of the Municipal 
Council have had as their result that to-day alternating 
current and high tension dynamos are manufac- 
tured in France, which was not formerly the case. In 
conclusion, I ask you to vote the article of the 
specification, and I add thereto “ manufactured abroad,” 
in order that the interdiction may apply not to any 
particular dynamo but to all dynamos not manufactured 
in France. M. Guichard: The voting of Article 1 has 
given satisfaction to M. Lyon-Alemand. I do not 
understand this repetition in Article 3. Add, if you 
will, to Article 1 the words, “and electric dynamos.” 
M. Lyon-Alemand : We propose to you to vote in the 
following terms Article 3:—“Currents produced by 
electric dynamos manufactured abroad shall not pass 
through the canalisations conceded for private service.” 
Article 3, as thus altered, was adopted. The President : 
Article 4 is as follows :—* The Administration is in- 
vited to draw up an exact plan of the canalisations, and 
to see:—l. That no station other than the stations 
shown on the plan shall be in communication with the 
canalisations. 2. That the canalisations destined for 
the public service (lighting of the boulevards) shall 
have no communication with those destined for private 
lighting.” M. Guichard: The Council cannot accept 
Section 2 of this article. When you authorised the gas 
company to place canalisations, it was allowed to dis- 
tribute gas to private customers, and to sell it dearer to 
them than to the authorities. Had it not had that 
privilege, it would not have taken the public lighting. 
And it should be the same for the electric light com- 
panies, otherwise they will abandon their sections in 
order to undertake the lighting of small blocks of 
houses. To refuse permission to make branches is to 
take away with one hand what you have given with 
the other. I therefore demand the suppression of 
Section 2 of Article 4. The President then put a 
portion of the article to the vote, and it was adopted ; 
and, M. Guichard’s proposition for the suppression of 
Section 2 being rejected, the remainder was also agreed 
to. Article 5, as follows :—“5. Communication with 
outer canalisations shall be no longer granted to any | 
station before the Committee has seen whether all the 

matériel is of French origin,” was also voted. The 
President : The following is Article 6 :—“*The Admi- 
nistration is invited to see that the clauses of the 
specification relative to the conditions of working are 
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rigorously observed as well in the municipal station as 
in the concessionaires’ stations.” M. Ferdinand Duval : 
What conditions are in question? Is it those which 
have been rejected by a warrant of the Council of 
State ? M. Lyon-Alemand: Precisely. If we cannot make 
our concessionaries carry these conditions out we will at 
least execute them ourselves. M. Faillet: That is a 
question of principle. Article 6 was then voted upon 
and passed. The Prefect of the Seine: I apply all 
reservations to the subject of the application of 
Article 6. The President : I put the whole to the vote. 
M. Guichard : I demand a scrutiny. (“ No, no.”) The 
whole was then put to the vote, and adopted with up- 
held hands. 

M. Lyon-Alemand, in the name of the Electricity 
Sub-Committee, then said: Gentlemen, I have the 
honour to submit to you the following resolution :—- 
“The Administration is to grant the following exten- 
sions to the concessions for electric canalisations for 
the Edison and Marcel Deprez Companies :— 

“1, For the Edison Company :—l. The Runes de 
Choiseul, Monsigny, Marsollier, Dalayrac, the portion 
of the Rue St. Augustin situated to the right of the 
Rue de Choiseul, the Rne des Filles Saint Thomas; 2. 
The small quadrilateral formed by the Rues Geoffrey 
Marie, the Faubourg Montmartre, Bergére, and de Tré- 
vise. 

“2. For the Company forthe Transmission of Power 
by Electricity, an extension of the section delimited 
by the Rue de Turbigo, the Rue Etienne Marcel, the 
Rue Montorgueil, the Rue des Petits Carreaux, the Rue 
Poissonniére. 

These augmentations of sections are subject to the 
following conditions :— 

“1, The two companies shall supply the public light- 
ing at the prices accepted by the Company for the 
Transmission of Power by Electricity for the market of 
La Villette; 2. The two companies shall engage to 
suppress the smoke from their works, either by smoke 
consuming apparatus, or by the use of coke oranthracite.” 

M. Guichard : The prices which you mention are not 
yet accepted by the Council ; as for me, I do not know 
them. M. Lyon-Alemand: They are the lowest 
obtainable. M.Guichard: I do not say they are not ; 
but I say we are obliged to take a simple affirmation. 
M. Lyon-Alemand: We thought that the question 
relative to the lighting of the abattoirs would come on 
to-day. M. Guichard: I persist in my protests. M. 
Lyon-Alemand : The Company for the Transmission of 
Power by Electricity has engaged to suppress the smoke. 
Why should not that which has been accepted by that 
company be accepted by the Edison Company? If 
that company does not accept, we shall not grant it an 
extension of section. M. Guichard: Do the extensions 
spoken of as given to the two companies already belong 
to other companies, or are they free? M. Sauton: If 
one of the companies continues to make smoke it is 
exposed to forfeiture by the terms of the specification. 
This clause of the old specification, like all the others, 
should be applied to the companies who will benefit 
by extensions of section. M. Lyon-Alemand : It is well 
understood that if the Council vote the conditions 
which it is proposed to impose on the concessionairer, 
that decision will not oblige the companies whose con- 
structions are finished to alter them. M. Guichard: 
The question which I put just now has not been 
answered. M. Chautemps: I can give M. Guicharil 
the answer which he asks for, at least as far as concerns 
one of the two sections. That section, which served the 
third arrondisement, was conceded to M. Popp; but 
as he did not fulfil the conditions imposed on him by 
the specification, and as he did not, among other 
things, supply the electric light to private customers 
who asked for it, a neighbouring company was allowed 
to have a canalisation over a part of that section. M. 
Patenne : Perhaps M. Popp is not so culpable as has 
been said, and it would not be surprising if he had 
been calumniated. M. Guichard: I am not disposc«| 
to maintain that we must allow encroachments. I 
simply say that it would be just to only allow them, 
after the two years accorded- for the canalisation of the 


network which the concessionaires must execute within~ ~ 
that period. You have granted two years; leave tho 
concessionaires to enjoy that period before allowing 
encroachments. If you were face to face with com- 
panies having covered their section with canalisations, 
and unable to extend further, I could understand their 
demand being acceded to. At present it is not just to 
do it. I consider that an extension should not be 
granted to a concessionaire before he has finished the 
works of his first concession. M. Lyon-Alemand: I 
should never have accepted the charge of the reports 
on electric canalisation had I supposed that it would 
have been demanded to make a monopoly of these 
concessions. For my part, I think we should grant 
overlapping concessions and leave the companies to 
compete among themselves. The Commission’s con- 
clusions were adopted. 

On the next business on the paper—the authorising 
of the company of the Place Clichy to employ a special 
insulant—M. Lyon-Alemand said: In the name of the 
Fifth Commission, gentlemen, your Commission pro- 
poses to you to authorise the electric light company of 
the Place Clichy section to employ, for the transmission 
of electricity, conductors furnished with a special 
insulant leaden covered, and iron conductors instead 
of the canalisations hitherto employed. It is well — 
understood, and the Commission asks you to formally 
stipulate it, that if this innovation presented any in- 
conveniences whatever, the authorisation now granted 
would be immediately revoked. These conclusions 
were also adopted, and the sitting closed. 


The new president of the International Society of 
Electricians, M. Hippolyte Fontaine, on taking the pre- 
sidential chair for the first time, delivered an interesting 
address on the lighting of Paris, regarded from an 
industria] point of view. He successively reviewed 
the different methods of lighting and the important 
modifications which. had taken place during the last 
30 years in Parisian lighting. The tallow candle, which 
was formerly universally employed, had almost entirely 
disappeared, and the quantity of tallow entering Paris 
had fallen during that period from 1,200,000 kilo- 
grammes to 300,000 kilogrammes. The wax candle, 
which replaced the lamp for a short time, was never so 
popular on account of its high price. According to 
figures furnished by the octroi, and in estimating at 
10 grammes the quantity necessary for the production 
of the wax candle decimal hour, it will be found that 
it supplied— 

In 1855... 220 wax candle decimal hours per inhabitant. 


In 1877 ... 210 ” ” ” 
In 1889 ... 190 ” 


These few figures indicated a marked and progressive 
tendency to the abandonment of lighting by solid 
bodies ; and if the quantities of each of these bodies 
consumed in 1855 and 1889 be compared it will be 
found that, 34 years ago, the consumption of tallow 
candles was 34 times larger than the consumption of 
the wax candle, and that now the tale was inverted. 
Oil lighting is much more widely spread, but of the two 
varieties, vegetable oil and mineral oil, the first-named 
was less and less used. The reason was, in the first 
place, that petroleum lighting was more economical 
than vegetable oil lighting, and afterwards, that oil 
lamps were relatively high in price and necessitated 
frequent repairs. The consumption of these two oils 
is represented in the following table :— 


Wax CANDLE DECIMAL HOUR PER INHABITANT. 


Vegetable Oil. Petroleum, 
In 1855 ... ose ove 1,174 we 0 
In 1883 ... ove 648 1,200 
In 1889 ... 517 1,985 


or for petroleum about, respectively, ten times and 

four times the figure corresponding to lighting by 

means of solid bodies and vegetable oil. They now 

came to gas, said the speaker, the consumption of which 

was increasing without cessation. After deducting 
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the amount of gas used for heating or motor power the 
‘quantity of gas consumed in Paris was as follows :— 


Cubic metres. 
In 1877 ee 105,000,000 
‘5, 1883 152,000,000 
» 1889 189,000,000 


and if the average figure of 125 litres per carcel hour 
were admitted, gas had furnished :— 


In 1855, 2,371 wax candle decimal hours per inhabitant 


” 1872, 4,272 ” ” ” 
” 1883, 6,000 » ” ” 
” 1889, 6,409 ” ” ” 


Gas was very popular to-day, but how many years 
had elapsed since its appearance ? The progress of the 
electric light was quite different. Born 20 years since, 
it could now maintain the struggle with gas, as would 
be apparent from the following statistics :— 


In 1868 the first industrial dynamo was invented. 

In 1877, 22 applications for electric lighting, 230 horse-power. 
In 1883, 100 900 horse-power. 
In 1889, an incalculable number of applications, and 17,400 H.P. 


in addition to the Exhibition ; and when the central 
stations which were being built in Paris were finished, 
which would be in two years, that figure would be 
raised to 31,900 horse-power. The light was at present 
distributed in Paris by 6,800 arc regulators and 118,000 
incandescent lamps. Progress was represented thus :— 


In 1877, 65 wax candle decimal hours per inhabitant. 
In 1883, 230 
In 1889, 2,130 ” » ” 


Gas furnished 573 thousandths of the total of Paris 
lighting, while electricity, according to M. Fontaine, gave 
189 thousandths, and that after only a few years’ exist- 
ence, and after clashing at every step with difficulties 
created by the authorities. In conclusion, M. Fontaine 
stated that electric lighting was every day taking up a 
more important position. If hitherto the electricity 
companies had not done a large business, it was to be 
hoped that the results would improve before long. In 
Paris, in installations which were relatively incom- 
plete and encumbered with all the opening expenses, 
the net price per thousand watt-hours was between 7d. 
and 10d. At a selling price of 1s. 3d., there was enough 
margin to ensure a profit, the more so as the progress 
realised every day would decidedly lead to a reduction 
of the cost price. 


ELECTRIC RAILWAY POWER TESTS.* 


By IRVING HALE. 


ALTHOUGH it is nearly three years since the beginning 
of the electric road wave, and considerably over a 
hundred roads are in operation in the United States, 
the amount of accurate information available on the 
consumption of power, the causes of various wastes 
and the general expense of operation of electric roads 
is comparatively small. 

The reasons for this are obvious. Street railway 
companies, as a rule, are not sufficiently interested in 
amperes and watts and percentages of loss to take the 
trouble to have elaborate tests conducted. As long as 
the electric cars run smoothly in all sorts of weather, 
and the people are pleased, repairs moderate and ex- 

mses less and receipts greater than with any other 

ind of road, the officials and stockholders of the com- 
pany are well satisfied. The electric company’s repre- 
sentative who instals the road and runs it for a month 
or two, usually has his hands full instructing the em- 
ployés and getting things into smooth running order, 
and has little time or opportunity to make careful tests. 

Moreover, it is impracticable to conduct systematic 
experiments while all the cars are running and in use 
by the public, while after the cars stop at night it is 
not always possible or convenient to keep the ma- 


* Electrical World. 


chinery going and make an elaborate and careful series 
of tests. 

Some statistics have, however, been published bearing 
on these questions. Dr. Bell’s interesting tests, pub- 
lished in-the Electrical World, contained valuable in- 
formation as to the expenditure of power and the 
efficiency of electric traction, while Mr. O. T. Crosby’s 
excellent paper on the operating expenses of various 
roads gave much useful data on the subject. 

If: those who are in charge of electric roads would, 
as opportunity offers, make systematic investigations 
concerning the various branches of the subject, much 
light might be thrown on doubtful questions, leading 
to valuable improvements in the methods of electric 
traction. 

The following tests were made last February on the 
South Broadway Electric Road (Sprague system), 
Denver, Colo., with a view to determining the amount 
of power required at various speeds and under various 
conditions, the various causes of waste of power and 
the remedies for these losses. More particularly it was 
desired to establish the correctness or incorrectness of 
two theories that seemed justified by abstract con- 
siderations : 

First : That it is economical to run at as high speeds 
as practicable ; 

Second: That power will be saved by using one 
motor instead of two whenever conditions allow. 

The reasons for the first theory are :— 

1. At high speeds the motors are working nearer 
their full power, and, consequently at a higher effi- 
ciency ; and this is true whether they are regulated by 
an outside resistance, as in the Thomson-Houston 
system, or by commutation of the fields as in the 
Sprague system. This saving ought nearly, if not en- 
tirely, to offset the slight increase in car resistance, due 
to the higher speed and corresponding increase in power 
per mile run. 

2. For a given mileage per day, fewer cars will be 
required as the speed is increased, giving a saving in 
first cost, in interest on investment, and in wages of 
drivers and conductors, which latter item is the most 
important of all in the general expenses. Increased 
speed and daily car-mileage will, doubtless, increase 
repairs somewhat, but by no means enough to coun- 
teract the savings mentioned above. 

The reasons for the second supposition are :— 

1. To give a certain speed, a single motor must be 
worked nearer its point of maximum commercial effi- 
ciency. 

2. Any lack of unison in the acting of the two motors 
will be avoided. 

3. The power is transmitted through a single set of 
gearing instead of through two, and the friction of only 
one armature has to be overcome. 

4, If the second motor is removed from the car, its 
weight is saved. 

The tests in Denver were made as follows: The 
power plant consists of a 60 H.P. Armington and Sims 
engine, running a 40,000 watts Edison dynamo. 

Engine and Dynamo Tests.—Simultaneous engine 
indications and electrical readings were taken on a day 
when three motor cars with trailers, all overloaded, 
were running, which at times taxed the dynamo to its 
full capacity and gave a wide range of readings. Owing 
to the sudden fluctuations in current, absolute accuracy 
was impossible, but the results are probably close 
enough for the purpose. The friction card shows 
power required to run engine and dynamo when no 
current was flowing. The engine and dynamo friction 
could not be separated, as it was impracticable to re- 
move the belt and run the engine alone. 

Car Tests.—The car tests were made at night, when 
no cars except those experimented on were running. 
In each test the car was run in both directions over 
one-tenth mile of almost level track, and a mean of the 
two results taken. On the car the time was taken ; at 
the stations the ammeter was read, the potential being 
accurately maintained at 500 volts. The total resist- 
ance of the circuit was measured with car at middle 
of the one-tenth mile, the wire from trolley being con- 
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nected to ground wire in car, thus including all re- 
sistances that might exist in the trolley, track-frame 
and wheel contact with rails. From this resistance 
and the current readings the loss in line was computed, 
and was deducted from power at station to give power 
at car. 

The car was first run over the course both ways with 
the controlling switch successively in each of the 
different positions, both motors being in use. The 
same runs were then made with one motor cut out but 
turning, the raw hide pinion being left on. The pinion 
was then removed and the same tests repeated. It was 
desired to make another test with main gear removed, 
but the removal of this gear on a narrow gauge truck 
being an awkward and tedious job, it was not done. 
On another occasion runs were made first with one 
motor cut out, but with its brushes in, and then with 
the brushes removed, the idea being to detect any pos- 
sible loss in the way of local currents, friction, &c., due 
to pressure of brushes. There was no appreciable 
difference above what might be due to errors in obser- 
vation. 

The power actually required to run the car at various 
speeds was approximately determined by two methods, 
as follows: Another car was run over the course in 
both directions at different speeds and readings taken. 
This car then hauled, at about the same speeds, the 
car on which tests were to be made. The two power 
curves being plotted, the difference in their ordinates 
at various abscisse (representing speeds) should give 
approximately the power required to hatl the towed 
car at these speeds. 

By the other method, the car to be experimented 
upon was run at various speeds and timed over a 
measured course just before reaching the ,',th mile 
course, when the current was thrown off and the car 
allowed to run until brought to rest by the resistance. 
The experiment was then repeated in the opposite direc- 
tion. The energy of the car at the computed velocity 
being overcome in a measured distance by the car re- 
sistance plus the grade resistance when going up, and 
by the car resistance minus the grade resistance when 
going down, the coefficient of friction or resistance and 
the inclination of the grade could be computed without 
knowing the weight of the car, which appears as a 
factor in both members of the equations. This gives 
the average resistance of the car while slowing down, 
or approximately the resistance at one-half the maxi- 
mum speed. The highest speed observed was 14:7 
miles per hour, so the coefficient determined applies to 
speeds of 7°4 miles and under. The results of different 
observations by this method agree quite closely with 
each other, as do also the computed values of the grade. 

The weight of the car was not accurately known, but 
computing from known weight of motors and truck, 
and assumed weight of car body, the total weight with 
the occupants was about five tons. Curve A (fig. 3), 
represents the power, computed on this basis, required 
at speeds below 7°4 miles an hour, while curve A’ shows 
power required at speeds between 10 and 13 miles per 
hour computed by the first method. These two curves, 
although not covering the same speeds, appear to agree 
quite well, and by joining them by the suppositious 
dotted line, a curve is obtained that corresponds quite 
well with the form that would be expected. 

These tests for resistance, made on the same night as 
the speed and power tests, were not satisfactory, and 
another set was therefore taken on another night. To 
detect and allow for any difference in resistance on the 
two nights, due to different condition of bearings, 
track, &c., a set of speed and power tests was also 
made on the second night, and their curve plotted 
alongside the first night’s curve. It was nearly paral- 
lel to the latter, and from ‘3 to ‘7 H.P. above it, the 
difference increasing with the speed. 

These corrections, subtracted from the resistances on 
the second night, give what would have been the 
resistances on the first night, and it was from the cor- 
rected values thus obtained that the curves A and A’ 
were plotted. If the motors and gearing were removed 
from the car, this curve would be considerably lower. 


It could approximately be determined by making the 
hauling test with both main gears removed, and then 
allowing a proper correction for weight of motors. 
Time did not permit this test to be made. 

With the foregoing statement of methods employed, 
the tables and curves require little further explanation. 


TABLE I.—STATION TESTS. 


Electrical E.H.P. 
efficiency. 


| 238 | 147 134 | 91°2 per cent. | 56°3 per cent. 
22°12 » 


Test 1 is friction card of engine and dynamo. No 
current. 

Column 2 (Net H.P.), shows I.H.P. less friction card. 
Column 3 gives electric output of dynamo. Column 4 
results from dividing column 3 by column 2. 

(As the friction of engine and dynamo is doubtless 
greater when load is on and belt tension higher than 
when there is no load, the net energy delivered to 
dynamo to be converted into electrical energy is really 
less than stated in column 2, and consequently the 
electrical efficiency of dynamo higher than that given 
in column 4.) 

Column 5 shows general efficiency of station and total 
loss in engine and dynamo. At small loads this 
efficiency is necessarily very low. At full dynamo 
load it would be about 78 per cent. 

Figs. 1 and 2 give I.H.P. of engine in terms of E.H.P. 
of dynamo output, and are used in plotting the 1.H.P. 
curve in figs. 6 and 7. 


CAR RESISTANCE. 
First Method. 
This method has previously been explained. The 
results are shown in fig. 2. 
Second Method. 
TABLE IT. 


Distance run | 


Speed in ft. 
Direction. per second just after breaking Coefticient Cirade 
before breaking current before of resistance. computed, 
current, stopping. | 
South 15°4 342 ft. 0089 *00179 
North 16°5 594 ,, 
South 17-9 508 ,, 0079 00194 
North | 18°2 870 ,, 
South | 21-1 685 ,, “0082 | *00187 
North | 22:2 1,199 ,, | 
| 
Lbs. per ton 16°6. 
TABLE III. 
11:48 637) 622 °54 4883) 4505 923 
|186 | 7:87) 7°64) 485°6 | 450°3 | 92°7 
Both 4 7°71 7°49 | ‘53 | 485°9 | 
169 1040 1000 °63 | 480°9 |  95°8 
«10°56 10°15 480°6 | 464-7 96°7 
One motor in (1 | 95 436 429 °45 4920/4405 89°5 
use. Other||3 | 97 | 520 510 4905 | 4465 906 
motor cutii4 |109 | 5°03 494 °45 490°8 | 458°8 | 93°5 
out, but |6 137 | 6°37 622 | 463°8 
geared. (7 145 654 638 “44 4880/4683 96°0 
One motor (100 | 286, 283 28/4918 | 4612 93:2 
4 120 | 369 364 493-2 | 4698 95:0 
| x 474° 0 
od. | 7 | 510 4905 | 4748 97 
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Assuming weight of car and occupants as five tons, 
curve A, fig. 3, was computed and plotted. 

Figs. 3, 4 and 5 are plotted from Table ITI. 

The curve, A A’, is dbtained as explained above, and 
is to be considered in connection with curve D. The 
actual power required to haul car with one motor un- 
geared should have been obtained in the same manner ; 
bnt as this was not done, the hypothetical curve, a’, was 


shows the conditions at different speeds, all four cars 
running at same speed. 

Fig. 7 shows the same plant operating eight cars with 
one motor each, which will require about the same 
maximum power. 
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Fig. 3.—Retation Betwegn AND SPEED. 


Owing to the sudden strains experienced in starting, 
especially on heavy grades and curves, more margin 
than this should be allowed in the power plant, except 
as perhaps where grades are slight and the traffic and 
speed always moderate, but the examples serve to illus- 
trate the principles involved. 
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DISCUSSION OF CURVES AND TABLES. 


Figs. 3 and 4 show the decided saving in power 
effected by cutting out one motor, especially if its 
pinion be removed. 


Fic. 1.—Srtation Erricrency. 


constructed by subtracting from the ordinates of A’ the 
corresponding difference between ordinates of B and ©, 
which ought to represent power saved by ungearing 


one motor. 
Tt 4 
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Fy zx HB rttty +4 +4 tt te 
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= 
é Fia. 4.—Rexation or H.P. Hours To Sprxp. 
| 
a 
: Fig. 4 shows that the H.P. hours or power consumed 
w 


per mile run varies but little with the speed. Conse- 
quently, by running at high speeds a given number of 
p E miles will be covered in a day with about the same ex- 


aa penditure of coal, and with fewer cars, drivers an: 
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Fig. 4 plotted from column 5 of Table III. requires 
no explanation. 

Fig. 5 shows simply the electrical efficiency of 
motors, and electrical loss due to total resistance of 
armature and fields in different combinations. 

Figs. 6 and 7 result from a combination of the pre- 
ceding figures, and show graphically the various losses 
in a system of electric traction and their relative im- 

g. 6 represents a supposititious case of road equi 
ped, like this road, with a 60 H.P. engine and a 53 HP. 


dynamo, operating four cars with two motors each, and 


MILES PER HOUR. 


Fig. 5.—Moror Erricrency. 


conductors, thus reducing cost of equipment, interest 
on investment, and wages of attendants, while the 
public will get faster transit. 

Fig. 5 (with column 8 of Table III.) shows that the 
electric loss in motors is comparatively small, even at 
the above speeds, and the high efficiency and small 
difference between highest and lowest efficiencies, 
speak well for the method of regulation employed— 
commutation of the fields. 
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General conclusions can best be drawn from figs. 6 
and 7, which show graphically the causes and amounts 
of the various losses. 

In the first place it should be borne in mind that 
these curves, representing as they do a supposititious 
and rather Utopian state of affairs, where all the cars 
are running at uniform speed, do not by any means 
tell the whole story. 


coom 
A 


é 


7 10 


TTT 
12 Bloc. World. 


Fic. 6.—Diagram or Morors. 


It is only necessary to stand in the station and watch 
the sudden variations of the ammeter and the efforts of 
the engine to keep a steady gait when several cars start 
at once, to be convinced that “there should be a good 
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Fig 7.—D1acram or Losses—Dousie Morors. 


margin of power allowed in the station equipment, and 
especially that the engine should be strongly built, 
heavy, and have a mnch larger fly-wheel than is 
usually provided to aid in carrying it smoothly over 
the rough places, . 


In figs. 6 and 7, the difference between curves G and 
E represents loss in engine and dynamo friction, which 
is assumed to be constant, and is about 15 per cent. of 
the normal power of the engine. As explained above, 
engine and dynamo friction were not separated in test, 
and curve F is constructed on the supposition that two- 
thirds of friction is due to engine and one-third to 
dynamo (10 and 5 per cent. respectively of full power 
of engine). 

The space between E and D shows electrical loss in 
dynamo, about 9 per cent. of load. This loss, for reason 
previously stated, is probably too high. 

The difference between D and C represents loss in 
line, which in this case is very small, and in a properly 
designed line should not as a rule exceed 10 per cent. 

The difference between C and B, plotted by means of 
curves in fig. 5, shows electrical loss in motors. 

The space between B and A shows loss chargeable to 
friction of motor and gearing. 

Remedies.—The friction of engine cannot probably 
be decreased very much, but as it is of much greater 
importance at low load than at full load, it is evidently 
desirable always to run as near full load as possible, 
consistent with a safe margin for sudden strains. Ona 
road witb varying traffic this can be accomplished only 
by having several dynamos and engines, running at any 
time only as many as are necessary to give the re- 
quired power and margin. This is an argument in 
favour of using a number of high-speed engines coupled 
direct to dynamos, instead of one or two large low-specd 
engines without counter-shafting. The same remarks 
apply to loss in dynamo friction. 

The electrical loss in dynamo is moderate and pro- 
portional to the load. The present dynamo is a very 
efficient machine, and no very great improvement can 
be looked for. 

The loss in line is simply a question of copper, and 
must be decided on the basis of waste of power versus 
interest on first cost, care being taken not to allow such 
a percentage of loss, even if dictated by theoretic 
economy, as to give unsatisfactory service at most dis- 
tant parts of line. Asa rule, the average loss need not 
exceed 10 per cent., and in many roads can be mado 
considerably less than this without undue expenditure 
for feeders. 

The electrical loss in motors is as small as can 
reasonably be expected. The greatest loss of all appears 
to be in the mechanical means employed to transmit 
the real power exerted by the motor to the wheel. The 
obvious remedy is to reduce the gearing toa minimum, 
and the first step is to concentrate the working force in 
one motor. The great saving effected by this is plainly 
illustrated in figs. 3, 6 and 7, which show that cutting 
out one motor and removing its pinion reduces the 
power required nearly one-half, and that eight cars 
thus treated can be run at a given speed on the same 
1.H.P. as four cars with both motors running. 

There are, however, some arguments in favour of 
two motors that must not be overlooked. First : They 
guard against accidents; in case of the sudden indis- 
position of one motor the other can bring the car home 
or run it, if need be, until the disabled motor is 
repaired. But in the present state of development of 
the street car motor it is believed that such accidents 
are not sufficiently frequent to make the game worth 
the candle, and that it is better to let the next car tow in 
a cripple and keep two or three extra cars, if necessary, 
to fill the gaps rather than purchase immunity from 
accident at the expense of so much waste of power. 

Second: On many roads one motor is insufficient 
to do the work occasionally or frequently imposed. 
The remedy for this is to make the motor larger. The 
contracted space under the car places a limit on 
increase in size ; but considerable increase can be made, 
and it must be remembered that owing to the smaller 
waste of power in the single motor, it need not have as 
much nominal power as the two motors in order to do 
the same work. If it is found impracticable to make a 
single motor large enough to do the work on some 
roads, then, in those situations, two must be used, but 
in many places one would suffice. 
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Third : On very steep grades it is advantageous to 
have a motor on each axle, as the adhesion of all four 
wheels is thus utilised for traction. But there are 
many roads where this is unnecessary. 

Atlantic City, N.J., furnishes an instance of a very 
successful road where nearly all the cars have but one 
motor, although all the cars have trailers. The absence 
of grades makes this a favourable road for the purpose, 
but there are many others where the grades are not 
heavy enough to be a serious objection. 

Most roads with heavy grades requiring two motors 
would require only one over the greater portion of 
their length. This suggests the desirability of being 
able mechanically to throw in one or both motors at 
will, the idle motor being ungeared. 

No very successful means of accomplishing this 
seem to have been devised as yet, and the mechanical 
difficulties and complications may more than offset the 
advantages. It is not unlikely, too, that any such 
means of starting would lack the gradual smoothness 
peculiar to the starting of an electric car, thus depriving 
it of one of its most popular advantages over the cable. 
The subject, however, is worthy of careful study. 

The conclusions suggested by the preceding tests 
would seem to be these :— 

Use high-speed engines having extra strength and 
weight and heavy fly-wheels. 

Design power station so that under all conditions it 
may be possible to have just enough engines and 
dynamos running to give the required power with a 
safe margin. Put upa liberal system of line feeders, 
and be sure that in adding cars to the equipmentt the 
line loss does not become objectionably great. 

Run at as high speed as the law allows. 

If cars are equipped with two motors, run with one 
of them cut out and its pinion removed, provided the 
maximum work is within the capacity of one motor. 

On roads with light grades and moderate speeds and 
load, equip cars with one motor, making it larger than 
15 H.P. if necessary. Avoid, however, being led by 
these theoretical considerations into the error of pro- 
viding insufficient power to meet the greatest demands 
that will be made upon the motors. - 

As to possible future developments, these observa- 
tions point to the concentration of power into a single 
motor and set of gearing on which shall be spared 
neither careful workmanship, expense, nor weight 
necessary to make it thoroughly substantial and trust- 
worthy ; to the desirability of a simple and efficient 
mechanical contrivance, by which either or both of two 
motors (when two motors are necessary, either to give 
required power or utilise the adhesion of all four 
wheels) may be thrown in or out of gear, and, lastly, 
to the possible desirability of a motor without gearing, 
with armature attached direct to axle. 

For street-car speeds it is probable that the electric 
difficulties, increased size and weight of such a motor 
may always outweigh the gain secured by abolition of 
gearing ; but when high speed railway trains are run 
by electricity, as they certainly will be before long, it 
is not unlikely that the advantage will be reversed. 

While this discussion of the various wastes in electric 

traction and the chances for improvement emphasises 
the fact that the electric road has not yet reached per- 
fection, it must be borne in mind that it is nevertheless 
the best system now in use, and in comparison with its 
formal rival, the cable, is economy itself. 
_ In the case of a cable road, say four miles long, with 
power house at middle, running 15 or 20 cars, the net 
efficiency is not over 16 per cent. to 20 per cent. at full 
load, and 8 per cent. to 10 per cent. at half load ; while 
an examination of figs. 6 and 7 (which would hold 
good for 20 cars as well as for four or eight, except that 
a little more loss in line should be allowed, say 10 per 
cent.) shows that in the electric road the net efficiency 
from steam in cylinder to car wheel is about 50 per 
cent, at full load, and that the fall in efficiency with 
decreasing load is much less than in the case of the 
cable. The champions of the electric road need have 
no fear that discussion of its defects and the remedies 
to be applied will be injurious to its reputation. 


COMMUNICATIONS FROM AUSTRIA- 
HUNGARY. 


(FROM A CORRESPONDENT.) 


THE proposed erection of a second electrical works at 
Innsbruck, which is to compete with that opened in 
August last—of which I sent you a full account last 
year—seems, in fact, about to be shortly put in execu- 
tion, since the municipality, in its last session, conceded 
the desired concession for the erection of a central 
station to P. P. Heigl, as representative of Messrs. 
Siemens & Co. The municipality in deciding on the 
conditions for this concession, has placed itself quite 
in the position of a partisan of the rival undertaking, 
granting it direct marks of favour in opposition to the 
existing undertaking. It has even let itself be led to 
the admission of conditions which clash with the con- 
cession rights of the existing works. Thus it promises 
to the new undertaking the exclusive right to lay cables 
in such streets in which the existing undertaking has 
not as yet laid any down, whilst the latter has, accord- 
ing to the meaning of its conceded agreement, the 
right, during the entire term of its concession, to lay 
down new leads corresponding with the demand. 
The municipality, in its zeal for securing to the 
citizens the benefit of the cheapest possible supply 
of electricity, has allowed itself to be carried too 
far. In order that this object should not be frus- 
trated by a subsequent amalgamation of the two 
rival undertakings, a clause is inserted in the con- 
cession to the effect that it cannot be transferred to the 
proprietors of the existing works. The city of Inns- 
bruck—if the new electric works are really erected— 
will become the theatre of the very interesting contest 
between two electrical works. The rivalry will be the 
more interesting as the existing works use water power 
as their motor, whilst the new undertaking will have to 
work with the more expensive power of steam. 

By this opportunity I must further mention that the 
existing Innsbruck works have solved the question of 
the automatic regulation of turbines in a most satisfac- 
tory manner. This is the better worth mention since 
the turbine regulators hitherto known do not act with 
the accuracy and certainty desirable for a good motor- 
installation, and especially they do not regulate so 
surely as is indispensable in works with alter- 
nating current machines in parallel. The turbine- 
regulators in action at Innsbruck since the last few 
weeks are the so-called precision regulators (Ganz and 
Co.’s patent). The fall at which the turbines work is 
117 metres per turbine, which if connected each 
directly with an alternating current machine effects 
the full duty of 160 H.P. The number of rotations 
when running free is 254, if fully loaded, 250 per 
minute. A number of rotations intermediate between 
these two limits corresponds to every degree of load. 
To show the accuracy with which these regulators act, 
it may be mentioned that on a momentary load with 
the whole available 160 H.P., or on a sudden unloading, 
no over-regulation, and no fluctuation in the rotations, 
was perceptible, a property which distinguishes this re- 
gulator from all other known turbine regulators. The 
same construction of regulators will also be applied in 
the turbines of the great electrical works which the gas 
company of Rome is erecting at Tivoli. 

In a Hungarian provincial town, Koranseber, an elec- 
trical works is now also in course of erection, for which 
the town has granted a concession to the local firm, 
Schmidt and Perlfaster. Water-power has been pro- 
posed as the motor, but as it is found insufficient, a 
combined water and steam machinery will be erected, 
so that a turbine and a locomotive act upon a joint 
shaft, from which the dynamo will be driven. The 
water-power is situate 14 kilometre from the town, 
both the main leads to the town, and the set within the 
town will be aerial. ° 

At Briinn the Vienna International Electric Com- 
pany is applying for a concession for the construction 
of electric works, which will be executed with the 
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co-operation of the Briinn Machinery Company, which 
will supply the boilers and engines. 

With reference to the notice which appeared in the 
last number of your paper, according to which the firm 
Schneider & Co., of Creusot, have undertaken the 
utilisation of the Ganz patents for France, I may inform 
you that tive above firm has acquired the exclusive right 
to the manufacture of all the electric machines and 
appliances of the firm Ganz & Co., of Buda-Pest, and 
that they have already commenced the production of 
the Ganz materials on a large scale. Ganz & Co. have 
concluded a similar arrangement with the Joint Stock 
Company “ Helios,” of Cologne, with reference to the 
manufacture of their electric appliances in Germany. 


A PROPOSAL FOR THE FUNDAMENTAL 
REFORM OF TELEGRAPHY. 


[FROM A CORRESPONDENT. | 


ON the occasion of the International ‘Telegraph Congress 
now sitting at Paris, the representative of Hungary on 
this occasion, the Ministerial Councillor L. von Koller, the 
head of our telegraphic system, has put forward proposals 
for the simplification of the service, which seem at any 
rate worth attention, as if—as it is to be hoped—they 
are found practical, they would involve an acceleration 
of telegraphing and a reduction of the charges. The 
proposals, which are founded upon the use of an auto- 
matic apparatus, are now being submitted to the judg- 
ment of specialists, and it is satisfactory for our country 
to prove that Hungary is actively co-operating by its 
experts in the improvement of international inter- 
course. H. von Koller submits that the telegraph is still 
aluxurf$ which is of but limited use. This is owing to 
the fact that the charges are too high, and that the 
prompt and faultless transmission of telegrams still 
leaves much to be desired. Lest the telegraph is driven 
into the background by the telephone, the organisation 
must be modified. This would be possible if the 
charges were reduced, and if the rapid delivery of 
messages were secured. The best means consist in the 
substitution for the expensive manual labour, as far as 
possible, of automatic apparatus, and in the consequent 
simplification, acceleration and accuracy of manipula- 
tion. The self-actors must be so constructed that one 
and the same instrument may serve as sender and re- 
ceiver, and that they must be capable of fixing the 
telegraphic signs received directly upon the slip of 
paper by means of perforation. According to this new 
system the despatch must be transformed into tele- 
graphic symbols and fixed upon a slip of paper destined 
for the purpose. This conversion must be executed in 
the office by the officials, but might be undertaken by 
the sender himself. In the telegraph office we make 
use of automata or special manual apparatus, For 
private use simple manual apparatus will be arranged 
to be sold at cost price. On an average 40 words would 
be put on a slip of paper a metre in length, and the 
tariff would be simply so much per metre of slip on a 
scale or scales according to groups of countries. This 
would be an important simplification. As regards the 
transmission everyone knows the present difficulties 
which accumulate, because a direct exchange of dis- 
patches between the receiving office and the place of 
destination is only exceptional. In internal intercourse 
the bulk of the dispatches undergo one or two re- 
telegraphings, but in international correspondence three 
or four or, what is the same thing, it requires to be 
taken in hand eight to ten times. On the new system, by 
means of the automatic instruments upon one and the 
same wire, two corresponding offices with each one 
official may exchange in an hour 3,000 to 4,500 words, 
that is 100, or if needful, 150 dispatches. This is in 
comparison with the Morse apparatus a four or five fold 
increased performance, and in comparison with the 
Hughes apparatus two or three fold, according to the 
working power required an economy of four to six 


fold. Ifthe gain is only four fold, 75 per cent. of the 
present officials can be dispensed with. In the opinion 
of H. von Koller, the accuracy of automatic work is 
the greatest conceivable, whilst the speed scarcely 
leaves anything to be wished for. Even if all other 
expenses remain the same, the charges may fall to 40 
or, even in time, 30 per cent. of the present amount. 


THE JARMAN SYSTEM OF ELECTRIC 
TRACTION. 


IN an article on “Electric Traction in South-West 
London,” published in the REVIEW on 24th January 
last, we referred to the forthcoming employment of 
electric traction by the London Tramways Company on 
the Westminster Bridge-Tooting section of the com- 
pany’s lines. It will be remembered that the cars are 
to be on the Jarman system, and that they will be 
worked by the Electric Tramear Syndicate, which was 
formed to exploit this system of accumulator locomo- 
tion. Many experimental runs have during the past 
four years been made with an old horse car trans- 
formed into an accumulator car ; and, as the results 
obtained with it were so satisfactory, the London 
Tramways Company decided to adopt the system. 
Accordingly the latter entered into an arrangement 
with the Electric Tramcar Syndicate to demonstrate the 
actual working of accumulator cars on the before- 
mentioned line. The contract price has not yet been 
settled, but it will probably be 4}d., or even less, per 
car mile, the price including the driver’s wages. ) 
London Tramways Company estimate the cost of 
working their horse cars, carrying 44 passengers, at 
about 53d. per car mile, so that the saving which will be 
effected by the adoption of electric traction will be very 
substantial. The total mileage run by the company’s 
cars in 1889 was 6,468,224 miles, and according to this, 
if accumulator traction had been employed throughout 
the system instead of horse cars, an additional profit of 
nearly £27,000 would have been made during that year. 

After considerable delay the first car has been 
delivered, and it will commence to run on the Clapham- 
Tooting section, after the Board of Trade Inspector has 
made his examination and given his certificate for its 
running. The car presents the same appearance as an 
ordinary horse car, and it will accommodate a registered 
number of 44 passengers, 20 inside and 24 outside. 
The batteries are placed underneath the seats on rails, 
and are accessible from either end of the car. On 
either side, at each end of the car, is a flap or door 
about 16 inches square, hinged at the top, and having 
from top to bottom a number of inclined horizontal 
slots. By this means a very efficient ventilation of 
the cells is ensured, and the possibility of gases ac- 
cumulating removed. As, however, it would be 
impossible to quickly withdraw the cells by the 
ordinary platform a hinged door has been made at 
either side of the splashboard at both ends of the car, 
and this facilitates their removal. The car carries 52 
double cells of the E type, 26 being arranged on a pair 
of rails under each row of seats, and all being in series. 
The E.M.F. obtainable is 208 volts, and the maximum 
current about 60 ampéres. 

The motor is of the Jarman compound type. It is 
attached to a steel frame, bolted to the car body, and 
supported entirely by the car axles through the axle 
boxes. The principal feature of this motor is the 
employment of two armatures on one spindle and two 
bipolar field magnets. The object of this double or 
compound motor is that the torque may be increased 
in inverse ratio to the speed rate, or vice versa, or the 
operative parts may be divided so as to allow one part 
to be electrically inactive whilst the other part is 
performing mechanical work and absorbing electrical 
energy, the regulation being effected by varying the 
winding of the magnets so as to alter the electrical 
conditions relatively to the working current. Mr. 
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Jarman’s plan, however, does not seem altogether to 
possess any special advantages, if we may judge 
from the paper of Mr. Hale, published in another 
‘eelumn. The method of winding the field magnets 
is. termed the “gamut” winding. This consists in the 
winding of the magnets with layers of wire of varying 
resistancesy:which may be either cut out of, or included 
in, the circuit by means of a suitable switch, when it 
is necessary to increase or reduce the current by varying 
the total resistance; The ends of each layer of wire 
are led to the contacts on the switch, so that each or all 


-- of them may be cut out or included, as already men- 


tioned. This is a very old arrangement, and was used 
in the field magnets of some of the earliest Gramme 
machines made in this country by the British Telegraph 
Manufactory. 

The gearing by which the motive power is trans- 
mitted to the wheels, consists of a single set of mortise 
wheels and pinions. The motor itself has fitted on its 
axle a wrought iron pinion, placed near the centre of 
the motor spindle. This pinion engages with a mortise 
wheel carried on a countershaft, which has fitted on it 
also a pinion, which gears with a second mortise wheel 
arranged on the front. axle of the car. The normal 
speed of the motor is 650 revolutions, that of the 
countershaft 216, and of the front axle 90 revolutions. 
These mortise wheels have been specially constructed, 
and are the patent of Mr. Jarman. They are, at present, 
made of cast iron, with flanges cast on each side of the 
rim, but in future they will be made of phosphor 
bronze. The teeth, or cogs, which are made of 
vulcanised fibre, are fitted and driven into the 
recesses formed within the rim of the wheel for 
that purpose; but instead of the shanks being 
pinned upon the inside of the rim, as is usually 
the case in mortise wheels, a hole is drilled through 
both flanges just upon the pitch line, and a pin is 
driven through, thus firmly securing the cog to the 
wheel. By this means the strain imposed upon the 
cog by the working load is transmitted directly to the 
rim of the wheel, and the shank of the cog is thereby 
relieved of the greater part of the strain. The facility 
with which the teeth can be withdrawn or fitted is 
remarkable. It is only necessary to chisel off the head 
of the pin, drive out the pin with a punch, and the 

oth is loose, when another may be at once sub- 
stituted. It has been found by experience that these 
vuleanised fibre teeth are very durable, and a 
great improvement upon wood. The advantages of 
their use are that a comparatively noiseless motion 
is produced, that the wear and tear are reduced, and 
that backlash is minimised. 

The driving arrangement is very simple, nothing being 
visible on each platform but a vertical switch case about 
36 inches high by 7} inches in diameter, and a vertical 
lever brake arranged at the side of the case. The 
brake is a double one, being arranged both on the 
motor spindle and the car wheels. The adoption of 
this double brake enables the driver to have more than 
the usual control over the car. The switch case is 
cylindrical, and contains a very ingenious switch. The 
latter consists of a wooden cylinder mounted upon a 
‘metallic spindle within bearings in the case, so that the 
‘Switch may be partly revolved by a handle within a 
certain radius. This switch is made according to the 
Jarman 1889 patent. On the outer circumferential 
surface of the cylinder are attached several strips or 
rings of gun-metal, and which are of sufficient width 
to electrically connect any pair of a number of contact 
tongues, which represent the variotis ends coming from 
the field magnets. 

The strips or rings are also formed of various lengths 
corresponding to the part of a revolution of the switch 
handle, at which contact is to be made between any 
-pair of tongues, and also to be maintained whilst other 
layers are placed in series or in parallel with those 
already included in the circuit. Several plugs are 
placed in such a position upon the surface of the 
cylinder as to establish electrical contact between the 
spindle or with a suitable ring on the cylinder, and 
.the tongue connected with the termination of the last 


layer that has been placed in circuit, a suitable connec- 
tion being provided to couple the spindle or ring to the 
brush or other part of the circuit, so as to complete it. 
A rounded projection upon the lower side of each 
tongue enables contact to be made either with one of 
the ays or one of the plugs, the tongues being suffici- 
ently elastic to establish a good temporary contact 
without vibration or undue resistance between the 
points thereof. The number of strips and plugs corre- 
spond to the number of layers on the “ gamut ” winding, 
for working the motor singly, in series or in parallel. 
On the top of the case is arranged the handle, which is 
a horizontal lever with a vertical handle at each end, the 
whole being capable of being rotated in either the one 
or the other direction. The handle has a horizontal 
pointer fixed at right angles to its centre, and which is 
used by the driver as a gauge for thespeed. Belowthe 
handle is a brass cover forming the top of the case, and 
in the centre of the cover is a cylindrical hole into 
which the switch handle fits. When either switch is 
not in use the handle is taken off and a cap 
screwed on so as to prevent any tampering with the 
switch, and also to keep it perfectly watertight. The 
case cover is arranged in two parts, having driving 
directions cut out of the metal in large figures, which 
are the same on either division. When working, the 
right-hand side is for forward driving, and the left- 
hand part for reversing. The figures cut out are 0, 1, 
2, 3 and 4, the first corresponding to when the current 
is out of circuit, and the other four figures to respec- 
tively slow, half, normal and full speed. At normal 
speed—7 to 8 miles an hour—only one armature is per- 
forming work, whilst the other is revolving idly ; and 
at full speed the compound motor is in parallel. 

The difficulty of charging and changing the sets of 
cells has been reduced toa minimum. At present the 
cells are drawn out by meahs of a rack and pinion 
gearing through the flaps and splashboard doars on to 
a specially erected staging, when a fresh set is substi- 
tuted, and those taken out recharged. The rack and 
pinion gearing is arranged at the end of the staging so 
as to withdraw the cells, and by moving the staging 
over about 3 feet, the same racks will push in the 
freshly charged cells. The charging plant at present 
comprises a portable Wallis and Steevens steam engine 
of 16 N.H.P., which drives a countershaft at 330 revo- 
lutions, the latter operating a Westminster dynamo. 
The dynamo has an output of 160 ampéres at 120 volts 
whilst running at 1,000 revolutions. The cables from 
the terminals of the dynamo are led to four switches, 
and from these connection is made to the cells, which 
are charged in parallel. The time occupied in charging 
is from four to five hours, and when charged the 
accumulators contain sufficient energy to propel the 
car a distance of 24 miles. At night time the cells 
will be charged, without being removed from the 
car. 

The total weight of the car without passengers is 5} 
tons. The car itself weighs 1? tons, the accumulators 
2 tons, and the motor, steel frame, and gearing 1? tons. 
The seats of the car are removable, and inspection of 
the cells perfectly easy. No smell or fumes are given 
off. The car runs extremely easily and regularly. It is 
fitted with four 16 C.P. lamps, which brilliantly illu- 
minate the interior, so that reading is possible in any 
part of the car, the current being obtained from the 
cells. Two electric bells, one at each end of the car, 
are provided, these being energised from a small 
battery. 

In order to test the capabilities of the car, several 
runs, with a full complement of passengers, have been 
made. On a trial made one night last week, the car 
carried 40 engers to and from Clapham Common to 
Blackfriars Bridge, the time occupied each journey 
being 40 minutes, but several stoppages to set down 
passengers were made. The car was tested at various 
speeds. With the motors in series (half speed) the 
energy required was only 22 ampéres on the level, and 
with the motors in parallel the ammeter showed only 
44 ampéres, this giving a speed of 16 miles an hour. 
On changing the motors from parallel to series, the 


| 
| 
{ 
& 
| 
| | 
| | 
| 
| 
| 
| 


THE TELEGRAPHIC JOURNAL AND 


May 30, 1590.) 


ELECTRICAL REVIEW. | 618 


energy required immediately fell to 22 ampéres. The 
energy for a speed of about four miles an hour on the 
level was the low figure of 10 ampéres. 

The motor, frame and gearing have been made by 
Messrs. Latimer Clark, Muirhead and Co. 


THE INFLUENCE OF THE MEDIUM UPON 
RESISTANCE. 


By FRANCIS B. CROCKER. 


IT has been well known that the dielectric or medium 
in which electrified bodies are immersed plays a very 
important part in electrical phenomena. The early ex- 
periments of Faraday showed that the action of electro- 
statically charged bodies upon one another is greatly 
affected by the nature of the medium between them. 
The recent experiments of Hertz show that the propa- 
gation of electro-magnetic disturbances is also influ- 
enced by the character of the medium. Such being the 
facts, the question very naturally arises whether the 
resistance of an electric conductor might be affected 
even to a very slight extent by changing the medium 
immediately surrounding it. 

With the object of definitely answering this question, 
an experiment was recently performed at the sugges- 
tion and under the direction of Dr. Pupin by Gano 
8. Dunn, student in electrical engineering at Columbia 
College. The fact that standards of resistance, as 
those of the British Association, have often been 
surrounded with paraffin, at first made the experi- 
ment seem unnecessary; but it was remembered 
that the wires of the standards were very carefully 
and tightly wrapped with several layers of silk, which 
might keep the pariffin away from the surface, which 
is by far the most active region, and also that, to our 
knowledge, no experiment has ever been made with 
this sole object in view. Two platinum wires, about 
No. 25 B. and 8. gauge, each having a resistance of 2°84 
ohms, were formed into helices and cleaned by glowing 
over a Bunsen flame. Insulated copper wires passing 
snugly through a rubber stopper were soldered to the 
ends of each helix. Each helix and stopper was then 
inserted in a test tube and both test tubes into one 
water bath. 

The “slide meter” Wheatstone bridge with low 
resistance Thomson galvanometer was used, in which 
bridge the helices described formed the other two arms. 
It was found impossible to entirely eliminate errors due 
to thermo-currents, a difficulty which was encountered 
by Prof. Chrystal when comparing the B.A. units in 
1876. In order to make these errors as small as pos- 
sible the scale with its lamp was placed at a distance 
and read by a telescope near the observer ; and the 
bridge was entirely covered with three or four layers of 
tissue paper to keep its parts at equal temperatures. 
The whole apparatus after setting up was allowed to 
stand for 24 hours that it might reach its normal tem- 
perature. The temperature of the water bath was 
approximately the temperature of the air. The measur- 
ing current passed through the helices did not exceed 
1:30 ampére, and was of short duration. 

The bridge was balanced, and after ten minutes was 
again observed, to see whether it had remained so. 
Without being disconnected, one of the test tubes was 
then lifted out of the bath, filled with melted paraffin, 
cooled for five minutes in another bath, and replaced. 
At the ‘end of an hour the balance was found to be 
restored to within three or four divisions of the scale, 
and when observed the next day to within two divi- 
sions. The balance was then destroyed by moving the 
slider one millimetre, corresponding to a change of 
resistance of 0:4 per cent.; this gave a deflection on 
the scale of 80 divisions; and since the deflection 
before was less than two divisions, we may say that the 
change of resistance, if any, was less than ,), of 0°4 
per cent., or less than ,},, of 1 per cent. This difference 
is of course within the limits of experimental error, 


therefore we conclude that the resistance of an electric 
conductor is not altered to an appreciable extent by 
changing the medium immediately around it from air 
to paraffin. 

This experiment, though negative in its results, as 
we expected it would be, is nevertheless worthy of 
record, because the most prominent problem in elec- 
trical science at the present time is the real action and 
relation of the electric conductor and the dielectric, 
and any work bearing directly upon this question is 
important. Whatever this relation may be, it would 
appear that it is not such that the electrical resistance 
of a conductor is modified to any extent by the pre- 
sence of different media. It may be well to point 
out, however, that our experiment was only tried with 
continuous currents produced by the ordinary gravity 
battery ; with alternating currents, the results might 
be different. 


NOTES. 


Electric Lighting at Bournemouth,—The Improve- 
ment Commissioners at Bournemouth have been in 
communication with the electric lighting companies 
now seeking provisional orders. The Commissioners 
are desirous of obtaining powers to purchase com- 
pulsorily after the expiration of 21 years. 


Private Carriage Lighting.—The Manchester Edison 
and Swan Company is fixing the electric light in a new 
brougham for Mr. J. E. Platt, of Cheadle, Lancashire. 


Lighting of Southend Pier.—The Local Board pro- 
poses to have the pier lighted by electricity, and trams 
worked by the same means, experimentally at first. 
Whether the work is to be carried out by the Board or 
by a company has not yet been decided. 


The Electric Light for Woking.—This will probably 
be in readiness by the Ist October next. The scheme 
now includes the Goldsworth Road. 


Library Electric Lighting.—The Public Libraries 
Committee of Newcastle-on-Tyne invite tenders for 
(1) providing and fixing all lamps, wires, and fittings 
for an installation of the electric light at the Public 
Library in New Bridge Street ; (2) supply of electric 
energy for the working of lamps, &c., for a minimum 
average of eight units per hour during the lighting 
season. Specifications and plans may be inspected and 
forms of tender obtained at the City Engineer’s office, 
Town Hall, on and after June 5th. 


Weston-super-Mare.—The local telephone company 
is making rapid progress with its work. Something 
like 30 subscribers are already connected with the 
central exchange in Wadham Street, and in the course 
of a few weeks the trunk line, which will connect 
Weston-super-Mare with Bristol and other places, will 
be complete. The company offered to connect the 
police station with the central station, free of cost, but 
the authorities have declined the offer on the ground 
that such connection would be of no service to the force. 
This seems an absurd incident on the face of it, and 
shows no great desire on the part of the authorities to 
provide for the safety of the public. 


Paddington Vestry—We hear that the vestry, at a 
special meeting held yesterday morning, passed the 
following resolution :—* That pursuant to the rules of 
the Board of Trade the vestry formally consents to the 
application of the Metropolitan Electric Supply Com- 
pany, Limited, under the Electric Lighting Acts, for a 
provisional order for the supply of electricity in the 
parish, subject to the approval of the Board of Trade.” 
Whether it will meet the requirements of the Board of 
Trade remains to be seen. 
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Electric Car Statistics,—It is interesting to note that 
four cars of The Electric Traction Company, running 
on the Barking Rodd for The North Metropolitan 
Tramway Company, carried on Monday last 8,689 pas- 
sengers ; an average of 2,172 per car, and bringing in 
£9 each. Taking into consideration the short mileage, 
such an average is far above the possibilities of horse 
cars. During the three days, Saturday, Sunday and 
Monday, 20,104 passengers were carried, which, we un- 
derstand, is the highest record of the tramway company 
for this section. 


Paterson’s Electric Target.—We have received the 
following communication from the Weymersch Elec- 
tric Battery Syndicate :—“ In your edition of the 23rd 
inst., we notice you have an article on “ Paterson’s 
Electric Targets,” and that in the article it is stated that 
the ranges will be lighted by five ‘ Planet’ arc lamps, 
supplied, together with batteries, by the Weymersch 
Battery Syndicate. We shall feel obliged by your 
making a contradiction of this statement, as there has 
evidently been some mistake about it. We had some 
correspondence on the matter, but no arrangement was 
made between us.” 


Civil and Mechanical Engineers’ Society.—A visit 
was made by this society to Henley’s Telegraph 
Works at North Woolwich on the 16th inst. Mr. 
Henry Adams (president), Mr. B. Haughton (past 
president), and the other members of the party were 
received by the manager, Mr. R. I. Hatton, and his 
ae, Mr. Rosling, who conducted them over the 
works. 


An Electrician Killed.—Arthur Frank Reed, an 
electrician, was on Tuesday engaged fixing appliances 
for the electric light at Lockinge House, near Wantage, 
the seat of Lord Wantage, when a pole broke at the 
top of the scaffolding, and he was precipitated to the 
= and killed. Another workman was seriously 
injured. 


Fire in America,—A correspondent of the TZ'imes 
says a fire, caused by an electric wire, destroyed a 
large brewery in Cincinnatti. 


Telegraph Clerks and their Rights.—At a meeting of 
the Edinburgh telegraph staff on Saturday, resolutions 
were adopted protesting against the new rule that neces- 
sitates the presence of a shorthand note taker on behalf 
of the Postmaster-General at all meetings of the tele- 
graph staff. It was contended that the presence of such 
an official was unnecessary, and not in accordance with 
the spirit of the times, which luvks upon free and un- 
interrupted discussion asa fair and constitutional means 
of formulating claims. 


Sewage Experiments at Salford.—Experiments are 
being carried out at Salford for dealing with sewage. 
Great attention is paid to the performances of the Elec- 
trical Purification Association, Limited, which works 
the system of Mr. Wm. Webster, already described in 
these columns. 


Price of Copper.—Messrs. Frederick Smith & Co. — 


inform us that the present basis of high conductivity 
copper wire is 9d. per lb. for Nos. 0 to 20. 


Lord Randolph in the Dark.—Like many other resi- 
dents in Mayfair, Lord Randolph Churchill draws 
his supply of electric light from the sources of the 
Grosvenor Gallery Company. It is said that at a 
dinner party on the 15th inst., just as his guests were 
seating themselves, the lights were suddenly extin- 
guished, and dinner had to be postponed during the 
search for candles. 


An Electric Light Lawsuit,—The suit brought by 
Mr. Walker Freeman against the United States Electric 
Lighting Company began in court last Thursday. The 
plaintiff maintains that he, and not Edison, is the in- 


ventor of the incandescent lamp, and demands $150,000 


The Birmingham Electrical Exhibition Accounts, 
In forwarding a cheque for £101 7s. 2d. to the General, 
the Jaffray, and the Queen’s Hospitals, to which the 
surplus of the exhibition receipts was to be paid, the 
committee explain the delay in the closing of the 
accounts as due to an action, since compromised, 
brought by one of the exhibitors. The accounts, which, 
on the ground of expense, it is not intended to publish, 
ad be inspected at the office of the auditor, Mr. T. C. 

arp. 


The Light in Dublin.—The Electrical Engineering 
Company of Ireland has taken the extensive premises 
No. 61, Dawson Street. The position is well-adapted 
as a centre for electric lighting. 


Electricity at Sea.—The two magnificent new 
steamers, named respectively Orotava and Oruba, of 
the Orient Line, are fitted throughout with the electric 
light and electric bells. i 


The British Association.—The preliminary arrange- 
ments for the sixtieth meeting, under the presidency 
of Sir F. A. Abel, C.B., F.R.S., which is appointed to 
be held in Leeds, in September, are announced, con- 
cluding on Tuesday with another soirée. The lectures 
will be given by C. V. Boys, F.R.S., whose recent 
physical researches have attracted so much attention in 
scientific circles, and E. B. Poulton, M.A., F.R.S. The 
sectional presidents are :—Mathematical and physical, 
J. W. L. Glaisher, D.S.C., F.R.S.; chemistry, Prof. T. 
E. Thorpe, F.R.S.; geology, Prof. A. H. Green, M.A., 
F.R.S. ; biology, Prof. A. Milnes Marshall, M.A., F.R.S., 
of Owens College ; geography, Lieut.-Col. Sir R. Lam- 
bert Playfair, K.C.M.G.; economic science, Prof. A. 
Marshall, M.A.; mechanical science, Capt. A. Noble, 
C.B., F.R.S. ; anthropology, J. Evans, D.C.L., treasurer 
R.S. The Town Hall has been placed at the disposal 
of the association, and other buildings are to be 
utilised. 


The Postponed Execution by Electricity.—The 
Supreme Court of the United States has decided against 
William Kemmler in the appeal made by his counsel, 
Mr. Bourke Cockran, for a writ of habeas corpus, on 
the ground that the New York State law condemning 
Kemmler to die by electricity for the murder of Mrs. 
Tillie Zeigler was unconstitutional. Kemmler’s counsil 
has now received an adverse decision from the last 
court he can appeal to, and it would seem that the 
law must now be acted upon, and that Kemmler 
must die. 


‘the Tesla Motor.—This is now being introduced in 
the coal mines of the State of New York. 


Does away with the Sheriff.—One of the contentions 
raised on behalf of the murderer Kemmler, and dis- 
allowed through the decision, is to be appealed from, 
was that the law substituting electricity for hanging is 
unconstitutional, because it does away with the 
functions, as executioner, of the sheriff, and lodges 
them in the wardens of the prison, the contention 
being that sheriffs are constitutional officers. 


The Theatrephone.—People in Paris will shortly be 
able, by dropping a half-franc piece into a slot, to hear a 
play or aconcert. MM. Marinovitch and Szaravady have 
devised an apparatus for this purpose, which they have 
named the “ Theatrephone,” and they propose to in- 
troduce it into clubs and hotels. An experiment was 
made in Paris the other day, and was pronounced very 
successful. 


Electrical Tramears in Berlin.—On the 20th inst. the 
first electrical tramcar commenced running from the 
Behren Strasse to Kreuzberg, the experiment arousing 
considerable interest. 


Theatre Lighting.—The large new theatre built for 
Mr. D’Oyly Carte in Cambridge Circus, Shaftesbury 
Avenue, will be lighted throughout by electricity. 
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New Works.—Messrs. Crosby Lockwood and Son 
will publish immediately a new “Pocket Book” for 
electrical engineers, which has been written by Mr. H. 
R. Kempe, of the Postal Telegraphs Department. They 
have also nearly ready a new work on “ Electric Light 
Fitting,” a practical handbook for working electrical 
engineers, by Mr. John W. Urquhart, whose book on 
“ Electric Light ” is well known. 


The Late Copper Corner.—Judgment was delivered 
on Wednesday by the Correctional Tribunal in the case 
of the Société des Métaux and the late Comptoir 
d’Escompte. M. Sécretan, Managing Director of the 
Société des Métaux, was sentenced to six months’ 
imprisonment and a fine of 10,000 francs. M. Emile 
Laveissiére, President of the Council of Administra- 
tion of the same company, to three months’ imprison- 
ment and a fine of 3,000 francs, and M. Edouard 
Hentsch, President of the Council of Administration of 
the Comptoir d’Escompte, to a fine of 3,000 francs. M. 
Joubert, director of the Société des Métaux, was 
acquitted. The son of M. Laveissiére, the son of M. 
Hentsch, and MM. Arbel and Lecuyer who were also 
summoned by the plaintiffs for participation in the 
copper monopoly, were likewise acquitted. The judg- 
ment, while admitting that extenuating circumstances 
existed, declared M. Sécretan guilty of manipulation 
by affecting a rise in the price of copper, and paying a 
fictitious dividend. MM. Hentsch and Laveissiére were 
also declared guilty of the latter offence. 


Personal.—Mr. Walter F. Jones, lately with the re- 
presentatives of Messrs. Felten and Guilleaume, cable 
manufacturers, has now joined the staff of Messrs. J. 
D. F. Andrews and Co., of 41, Parliament Street. Mr. 
Jones has been previously with this firm in Glasgow, 
and is therefore acquainted with their system of con- 
centric wiring for interiors. 


A Franco-Chinese Telegraph Convention, — The 
Journal Officiel has just published a decree approving 
a convention, signed on December Ist, 1888, between 
France and China, for the joining of the telegraph 
lines in Tonquin with the Chinese telegraph lines. 
Shortly, after the convention has received the approval 
of the Chinese Government, a junction will be effected 
between Dong Dang and Teheun-han-Kouan. The 
junctions between Monkai and Tong Hing on the one 
hand and Laokai and Mongtze will be carried out with- 
in eighteen months. The convention will remain in 
force 15 years. At the end of that time it will continue 
to be obligatory as long as one of the contracting parties 
shall not have announced, six months in advance, the 
intention of introducing changes, or of bringing it to 
anend, The convention gives the prices and the names 
of the Indo-Chinese and Chinese telegraph offices, 
There are 55 in Cochin-China and Cambodge, 26 in 
Annam, 35 in Tonquin, 45 in Konang-Tong, Konang- 
Si, and Yunnan—that is, in the adjoining provinces of 
Tonquin, 48 on the, or to the south of the Yan-tol- 
Kiang, including those of Fonnosa and the Pescadores, 
39 to the north of the Yang-tse, and 4 in Corea. 


The Compound-Winding Case.—The appeal in the 
compound-winding case was opened in Edinburgh on 
Wednesday, and in our next issue we shall give a report 
of the proceedings. As our readers are aware, the 
parties to this suit are Messrs. King, Brown & Co., of 
Edinburgh, and the Anglo-American Brush Electric 
Light Corporation, Limited, and in the last trial the 
claim of Mr. Brush to the compound-winding of 
dynamos was broken down on the strength of Varley’s 
prior specification for obtaining the same result. 


Gold-Extracting by Electricity—Mr. Molloy, M.P., 
has, says the Pall Mall Gazette, patented an invention 
in which electricity is made use of for improving the 
extraction of gold. We only wish we could extract the 
gold which is our due by some readier means, for we 
have not found electricity to be a reliable agent for this 


purpose. 


The Carbon Brush.—The New York Electrical 
World, in a recent issue, says it seems to be quite the 
fashion just now to spring upon an unsuspecting public 
fundamental patents that have lurked in the Patent 
Office in one guise or another until long after the 
subject of their claims has been in general use. The 
latest thing of this kind is a patent just: issued to 
George Forbes, the well-known English electrician for 
the carbon brush now in general use on electric street 
railways. It covers the subject in the most sweeping 
manner, and the equivalent English patent was issued 
to him in January, 1885. It is, of course, impossible 
now to predict the effect of this patent, but it certainly 
opens up as magnificent a field for interference suits as 
the most litigious inventor could desire. 


NEW COMPANIES REGISTERED. 


Electric and General Investment Company, Limited. 
—Capital, £200,000 in £5 shares, 100 of which are 
founders’ shares. Objects: To promote and facilitate 
the development of undertakings for electric lighting, 
electric traction, electric power supply, electric com- 
munication, and other industrial purposes connected 
with electricity. To acquire and hold shares and other 
interest in companies for any of the above purposes. 
Signatories: *The Duke of Marlborough, 3, Carlton 
House Terrace; *B. H. Van Tromp, 4, Hyde Park 
Terrace ; A. H. Renshaw, 2, Suffolk Lane, E.C. ; *Lord 
Cloncurry, Hazlehatch, Ireland ; J. C. Bull, Long Ditton 
Road, Surbiton, 1 share each ; *J. B. Braithwaite, jun., 
27, Austin Friars, 20 shares ; *E. Garcke, 112, Belve- 
dere Road, S.E., 7 shares; G. Herring, 6, Park 
Crescent, W. The signatories denoted by an asterisk 
are the first directors; qualification, 200 shares, or 
£1,000 stock ; rentuneration, £700 per annum ; and, in 
addition, 10 per cent. on all profits earned in excess of 
a dividend of 10 per cent. per annum, provided that the 
total remuneration shall not exceed £6,000 in any one 
year. Registered 20th inst. by Renshaws, 2, Suffolk 
Lane. 

General Electric Power and Traction Company, 
Limited.—Capital, £350,000 in £10 shares, whereof 
10,000 are preference shares. Objects: To carry out 
agreements with the Electric Traction Company, 
Limited, and Moritz Immisch & Co., and with the 
Electric Construction Corporation, Limited. To acquire 
work and deal with inventions relating to the pro- 
duction, transmission, distribution, and application of 
power by electricity, in all branches, and to carry on the 
business of manufacturers and contractors for the 
supply of electrical power. To test either publicly or 
privately electrical machinery and appliances of all 
kinds. Signatories (with 1 share each): J. Fenton, 
33, Aldershot Road, Kilburn; G. 8. Everett, 24, 
Hartham Road, Kilburn ; W. G. Mackenzie, St. George’s 
Club; R. Macpherson, Gowan Lea, Willesden; T. 
Bradley, 2, East Villa, Tottenham; R. E. Wall, 21, 
Kilmain Road, Fulham; J. Payne, 2, Walcot Square, 
Kennington Road. The signatories are to appoint the 
first directors ; qualification, 50 shares ; remuneration, 
£250 per annum each, the chairman to receive double 
the amount. Solicitors, Messrs. Ashurst, Morris & Co., 
6, Old Jewry. 

Rastrick and Son, Limited,—Capital, £10,000 in £1 
shares. Objects : To take over the business of Rastrick 
and Son, of King’s Road, Southsea, and to trade as dis- 
pensing and manufacturing chemists and druggists, 
opticians, electricians, dealers in all kinds of apparatus, 
instruments, and sundries, wine and spirit merchants, 
general dealers, and agents. Signatories (with 1 share 
each): W. Hickey, G. P. Brown, J. E. Pink, J. H. 
Cooke, all of Southsea ; A. W. White and P. H. Good- 
man, Portsmouth ; R. J. H. Rastrick, 12, Crosby Hall 
Chambers, Bishopsgate Street. The signatories are to 
appoint the first directors, and the company in general » 
meeting will determine remuneration. Registered 22nd 
inst. by Messrs. Waterlow and Son, Limited, for G. E. | 
Pink, solicitor, 7, King’s Terrace, Southsea. 
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‘OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Allehin, Linnell and Company, Limited (engineers 
and electricians).—The statutory return of this com- 
pany is made up to the 2nd January. The nominal 
capital is £50,000, in £10 shares. 2,000 shares are taken 
up, and the full amount has been called and paid 
thereon. Registered office, 9, George Row, North- 
ampton. 


LEGAL. 


Watt v. The Maxim-Weston Electric Light Com- 
pany.—An appeal from Mr. Justice North refusing to order a 
counter-claim by the defendant ergo | to be struck out came 
before the Appeal Court, consisting of Lords Justices Cotton, 
Lindley, and Bowen. Mr. Higgins, Q.C., and Mr. G. F. Hart, in- 
structed by Messrs. Michael Abrahams and Son, appeared for the 
appellant; Mr. Cozens-Hardy, Q.C., and Mr. Gazdar for the 
respondents. The action is brought by Mr. Hugh Watt, late 
managing director of the company, for a number of liquidated 
demands, such as arrears of salary, rent of offices, &c., and also 
for damages in respect of certain shares, transfers of which the 
company declined to register. He originally claimed a mandatory 
order directing transfers to be registered, but on the company 
going into voluntary liquidation for purposes of reconstruction, 
this claim was changed into one for damages. Mr. Watt and 
certain others dissented from the reconstruction scheme, and 
thereupon they were entitled to have the value of their interest 
ascertained, but an agreement was come to that the value of the 
shares should: be taken at 1s. 6d. In Mr. Watt’s case, however, 
there was.a further dispute as to the number of shares to which he 
was beneficially entitled, and that question was referred to the 
arbitration of Mr. Frederick Whinney. The plaintiff claimed to 
be entitled to 7,376 shares, but Mr. Whinney, by his award, 
declared him entitled to 4,416, and to a further number of 2,710 
if he paid up 5s. a share upon them to the company. The counter- 
claim was for the calls on these shares, and the appellant sought 
to have it struck out on a variety of grounds, but mainly because, as 
he alleged, it was frivolous and vexatious, and disclosed no ground 
of action. There was also a technical ground, that it been 
introduced without leave, but that Mr. Justice North had dealt 
with, by ds leave at the time of the application before him. 

- Their Lordships, without calling upon Mr. Cozens-Hardy, dis- 
missed the appeal, Lord Justice Lindley saying that it was a 
scandal, and ought never to have been brought. 


CITY NOTES, REPORTS, MEETINGS, &c. 


The Consolidated Telephone Construction and Main- 
tenance Company, Limited. 
Tue report presented at the ninth annual general meeting 
of the company, held at the Cannon Street Hotel, London, yeste: 
day, states that the operations of the company for the year ending 
the 31st March, 1890, show a nett profit of £12,714 5s. 8d., which, 
with the amount carried forward from last year, leaves a balance 
¢ mene 18s. for disposal, after making provision for doubtful 
_ The directors propose to deal with this amount as follows, viz., 
to pay a further dividend of £7 per sent. for the half-year on the 
inary shares, and £6 per cent. on the preference shares, making 
with the interim dividend paid in November last, £6 per cent. for 
the year on both descriptions of shares; writing off the sum of 
£543 33. 8d. for depreciation of plant, machinery and furniture, 
and the sum of £2,000 from the Edison Gower-Bell Telephone 
Company’s securities, thus leaving a balance of £1,842 18s. to 
carry forward. 

During the year the directors have received a further and final 
payment of £485 16s. on account of profit arising from the liquida- 
tion of the River Plate business, which is included in the above 
statement. 

The diréctors having deemed it in the interest of the share- 
holders that all parts of the telephone possible should be made in 
the factory, have lately built and fully equipped with machine 
of novel character, two workshops for manufacturing all the non 
work required. This has proved a great success. 

The action in at relating to the patents in which the 
Edison Gower-Bell Telephone Company is interested, is still in 
the hands of the experts ; every effort has been used to hurry the 
matter on, but almost innumerable obstacles are placed in the 
way by our opponents. 


The subsidiary companies continue to make most satisfactory 
progress as is shown by the fullowing statement :— 


Year ending 3ist March. 
Subscribers. Rental. Increase. 
1889, 1890, isso, 1¢90, | Subs. Rental. 
Telephone Co. of | £ £ | & 
240000000005 | 2,441 | 2,868 | 15,588 | 18,100 427 2,512 
- uese | 
‘elephone Co... | 1,713 | 1,915 | 11,077 12,232 | 202 1,155 


Total increase for the year... | 629 ened 


In relation to the subsidiary companies, affairs in Portugal 
have caused your board some anxiety, owing to the differences 
that have arisen between the two Governments. Matters, however, 
seem to be settling down in that quarter, and it is hoped that no 
harm will result. 

In accordance with the articles of association, the following 
directors retire by rotation, and, being eligible, offer themselves 
for re-election, viz., C. L. W. FitzGerald, Esq., and Henry 
Gréwing, Esq. 

The auditors, J. G. Griffiths, Esq., F.C.A. (Messrs. Deloitte, 
Dever, Griffiths and Co.), and A. E. Green, Esq., F.S.A.A., also 
retire, and offer themselves for re-election. 


At the meeting held at the Cannon Street Hotel yesterday, as 
stated above, Sir Alexander Armstrong, K.C.B.,in the absence 
of Mr. Fitzgerald, occupied the chair. 

The Chairman said he regretted to inform the meeting of the 
absence of the chairman owing to severe domestic affliction. In 
proposing the adoption of the report he referred to the v 
satisfactory figures of the report (which are given above). Wi 
regard to the litigation in Belgium, all the preliminary decisions 
had been in favour of the Edison-Gower Bell Company, with 
which their a. was so closely connected. He anticipated a 
final decision before the close of the present half-year. He con- 
cluded by moving the adoption of the report, which was carried 
unanimously. 

The retiring directors, Messrs. Fitzgerald and Gréwing, were re- 
elected, as also the company’s auditors. 


Western Counties and South Wales Telephone 
Company. 

The directors in their report say the capital expenditure for the 
year ending December last was £25,817, making a total of 
£139,993 to date. The gross revenue for the year was £39,946, 
against £32,206 for the previous year, and the amount of income 
carried forward to next year’s revenue, as representing sums 
received in advance for periods extending beyond the 31st 
December last, is £12,293, against £10,403 brought in from the 
previous year. The balance on the net revenue account is £7,867, 
and of this sum £6,000 is absorbed by a dividend of 6 per cent. on 
the paid-up preference share capital, leaving a balance for appro- 
priation ot £1,867. Of this sum the directors recommend that 
£500 be added to the special reserve fund, and that the balance be 
carried forward to next year. Regretting that they are unable to 
recommend a dividend on the ordinary capital, the directors 
attribute this principally to the expenditure on trunk lines in the 
past and previous years. In September, 1887, the calls were 
5,582, in the same month of 1888 they had increased to 13,597, in 
September of last year they amounted to 15,236, and in December 
they had still further increased to 17,068, or at the rate of more 
than 200,000 a year. 


Norwich Electricity Company, Limited, 


Tue first general meeting of the above company was held on May 
220d, Mr. F. W. Harmer, chairman of the Board of Directors, 
presiding. 

The Chairman said: The requisite Parliamentary authority to 
supply electricity upon a large scale in Norwich cannot be ob- 
tained until next year, but the delay will enable the directors to 
take advantage of the experience of other towns in the erection of 
similar works, and of the latest improvements in electric plant. 
The directors consider this delay may therefore be rather bene- 
ficial than otherwise to the company and the citizens. The requi- 
site steps will be taken to comply with the Electric Lighting Act 
and the rules of the Board of Trade to enable the company to apply 
for a provisional order at the earliest ible time. Mr. Kennett, 
having been appointed Town Clerk of Norwich, has resigned his 
position as a director of the company. The registered office of 
the company is at the office of Laurence, Paris and Scott, Limited, 
Gothic Works, King Street, Norwich. 


TRAFFIC RECEIPTS. 


The Brazilian Submarine Telegraph , Limited. The traffic receipts for 
the week ended May 23rd, amounted to £4,617. 

The Western and Brazilian Telegraph Company, Limited. The receipts for the week 
ending May 23rd, after deducting the fifth of the gross receipts payable to 
the London Platino-Brazilian Telegraph Comp iny, Limited, were £3,584. 
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me SHARE LIST OF ELECTRICAL COMPANIES. 
— Present Stock or Closing Closing done 
Amount Name. Share. during ee week ending 
Highest. | Lowest. 
250,000 | African Direct Telegraph, Ltd Ltd., 4 p. e. Deb. Rega. and to Bearer 100 98 —101 98 —101 100} | 99} 
1,549,160 Telegraph Limited Stock 50 — 51 50 — 51 
tal. 2,725,420 Do. do 6p.c. eferred one eos one «. | Stock 86 — 87 86 — 87 87 86} 
512 130,000 | Brazilian Submarine Telegraph h, Limited .. ines ae wai 10 113— 12} 113— 12} 12} 11% 
99,000 Do. do. 5 p. c. nds... 100 101 —103 101 —103 
155 75,000 Do. do. 5 p. c. 2nd Series, repayable June, 1996 100 106 —109 106 —109 
a 63,416 | Brush Electric Engineering Ordinary, Nos. 1 to 63,416.. oie 3 23— 2% 23— 2% 23 23 
63,416 Do. do. Preference, Nos. 1 to 63,416. 2 2 1j— 2 bis 
567 224,850 | Consolidated Telephone Construction and Maintenance, Ltd. . 14/- ¥, 4 Ss 
—< 20,000 | Crompton & Co., Limited, 7 p. c. Pref. Shares, Nos. 1 to 20,000 Stock 5 53 5}— 5} 
16,000 | Cuba oe. Limited... 10 11 — 11} 11}— 11} 11} 
000 re” 10 p. Preference 10 18) — 184 
12,931 | Direct Spanish egra imi’ on pai 4 
6,090 do. 10 p.c. Preference... one one 5 9— 10 9 — 10 
60.710 | Direct United States Cable, Limited 1877... 108 | 109 10,3, | 104 
, 400,000 | Eastern Telegraph, Limited, Nos. 1 to 400,000 ... wn sit 10 133— 14 13}— 14 1318 133 
ee 70,000 Do. 6 p. c. Preference 10 144— 15} 143— 15} en 
wes 200,000 Do. 5 p. c. Debs. (1877 issue), repay. Aug., 1899 100 107 —110 108 —111 
nry 1,200,000 Do. 4p. c. Mortgage Debenture Stock Stock | 107 —110 107 —110- | 108} | 107} 
‘ 250,000 | Eastern Extension, Australasia and China Telegraph, Limited 10 13}— 13} 134— 14 133 133 
320,000] Do. 6 p.c. Debentures, repay. February, 1891... ...| 100 | 101 —103 | 101 —103 
446,100 Do. 5 p. c. (Aus. Gov. Sub.), Deb., 1900, red. ann. drgs. 1¢0 103 —106 103 —106 
12,500 Do. 5 p. c. Debentures, 1890, redeem. ann. drawings 100 103 —106 103 —106 
367,900 | Eastern and South African Tel., Ltd., 5 p. ec. Mort. Deb., 1900... 100 102 —105 102 —105 103 
dese 19,900 | *Electricity Supply Co. of Spain, Nos. 101 to 20,000 5 4a— 6} 4a— 5} 
— 46,700 | Elmore’s Patent Oe gg Depositing, Ltd., Nos. 23,001 to 70, 000 2 4j— 5} 43— 5} 5} 5 
th 19,700 | Fowler-Waring Cables, Nos. 301 to 20, 000 me) only ov 5 2j— 23 2}— 23 
180,227 | Globe Telegraph and Trust, Limited 10 8i— 8% 8i— 8% 
180,042 Do. do. 6 p. Preference 10 15 15} 
ith 150,000 | Great Northern Tel. Company of Copenhagen ... ase 10 153— 16 153— 16} 
Ng 40,900 a do. 5 p. c. Debs. (issue of 1881)... 100 102 —105 102 —105 
ith 250,009 do. do. (issue of 1883)... 100 104 —107 104 —107 
"’ 9,334 pane." and Batley, Ltd., Ordinary, Nos. 4,667 to 14,000 ... 10 124;— 13} 124— 13} 
oti 5,334 Do. 7 p.c. umulative Preference, Nos. 2,667 to 8,000 10 11 — 12 11 — 12 
ied 41,600 lndio-Badber, Gutta-Percha and Telegraph Works, Limited . 10 183— 19} 19 — 20 193,| 19 
200,000 do. 44 p. c. Deb., 1896... .. | 100 103 —105 103 —105 
17,000 a Telegraph, Limited... ae roe +s 25 38 — 40 38 — 40 
38,348 | London Platino-Brazilian Telegraph, I Limited 10 6— 7 
100,000 Do. do. Debentures ose 100 107 —110 107 —110 
49,900 | *Metropolitan Electric Supply, Limited, Nos. 6,101 to 50,000 .. 10 5— 53 5}— 5} 5} - 
386,875 | National Limited, Nos. 1 to 386,875 5 5i— 68 5i— 6) 635 
49,825 New Nos. 386,876 to 436,700 ose 5 6 5i— 6 5h 
15,000 De c. Cum. Ist Preference .. 10 124— 12} 124— 124 123 12} 
the 15,000 Do. 6 p. c. Cum. 2nd Preference (£8 only 10 10}— 103 10}— 103 
L of 220,000 | Oriental Telephone, Ltd., Nos. 80,001 to 300,000 (11/- a pea) 1 + #¢ }— } 
ome South of Teleph “Ordinary, Nos. 1 to 2,000, 
South of En e one, ary, Nos. 
ums 200,750 1 to 3,500, 93,251 to 300,000 1 ... 
31st 20,000 Do. 6p.c. Cum. Pref., = 1 to 20,000 (£34 only paid) 5 3}— 3} 3}— 33 
the 3,381 | Submarine Cables Trust... 4 Cert. | 110 —115 110 —115 1143 | 1145 
867, 78,949 | Swan United Electric Light, Limited only paid)) 5— 53 BE 5 
inane 37,350 | Telegraph ee ~ and Maintenance, Lim 12 44 — 46 44 — 46 45} : 
Ere- 150,000 Bo. do. “tg c. Bonds, red. 1894 100 101 —104 101 — 104 
that 55,000 United 1 River Plate Telaphone Limited ... 5 5 
e be 146,000 do. 5 p.c. Debenture Stock... ... | Stock | 90 — 94 90 — 94 
le to 100,000 do. c. Debs., Nos. 1 to 1 5000 see 100 oni ove +. _ 
tors 15,609 | West "African Telegraph, Limited” Nos. 7,501 to 23,109... ... 10 9— 10 9— 10 
the 300,000 Do. do. do. 5p.c. Debentures ...  ...| 100 99 —102 99 —102 101} | 1003 
pyr 30,000 | West Coast of America Telegraph, Limited we 10 5i— 6h 5i— 6} 53 53 
7, in 150,000 Do. do. do. 8 p. c. Debs, repay. 1902 ...| 100 | 117 —122 115 —120 
aber 64,572 | Western and Brazilian Telegraph, Limited 15 10}xd| 10} 10} 
26,986 Do. do. do. 5 p.c. Cum. Preferred .. 74 6i— 7 xd) 6} 6} 64 
26,986 Do. do. do. 5p. c. Deferred .. 7 4}xd 4 
200,000 Do. do. do. 6p.c. Debentures “A, "1910... 100 106 —109 106 —109 
250,000 Do.  6p.c. Mort. Debs., series “ B” of ’80, red. Feb., 1910 100 104 —107 104 —107 
May 88,321 | West India and Panama Telegraph, Limited... 10 23— 28 23— 28 24 23 
tors, 34,563 Do. do. - 6 p. c. Ist Preference said 10 11 — 1ljxd) 11 — 11} 11} 11 
4,669 Do. do. 6 p.c. 2nd Preference... 10 12j— 13} 124— 13} 
y to 1,336,000 | Western Union of U.S. be 3 P. ce. lst Mort ne Bonds $1,000 | 120 —125 120 —125 
ob- 179,300 Do. do. 6p.c. Sterling Bonds . 100 99 —101 99 —101 
“3 to 42,853 |*Westmstr. Elec. Sup. Corp., Ord., Nos. 101 to 42,953 (£2 only paid) 5 lj— 2 1gj— 2} 
n of 
ant. | 
ene- 
qui- 
Act * Subject to Founders Shares. 
pply 
| his 
e of 
ted, LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Blackpool Electric Tramway Company, Limited, £10 (£64 paid), 6{—74.—Electric Construction Corporation (£10 paid), 9}—10}. 
—House-to-House Company (£5 paid), 5—5}.—London Electric Supply Corporation, Ordinary (£5 paid), 2{—3.—Manchester 
a | Edison and Swan Company, £9, (£1 paid), 11/- —12/-. 
or 
week 
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PROF. ELIHU THOMSON’S ELECTRO-MAG- 
NETIC INDUCTION EXPERIMENTS.* 


By J. A. FLEMING, M.&., D.Sc., M.1.E.E., Professor of Electrical 
Engineering in University College, London. 


(Concluded from page 582.) 


One of the most beautiful of Prof. Thomson’s experiments illus- 
trating this repulsion can, I think, be shown to you now. 

An incandescent lamp is attached to the terminals of a coil of 
wire, and the coil and lamp floated in water or kung from a scale 
beam (fig. 24) over the pole of an alternating magnet. The coil 
and Jamp form, as it were, a balloon and car floating in space, and 
placed in a magnetic field. When that magnetic field is rapidly 
alternated by exciting the magnet, the induced currents created 
in the coil make themselves evident by illuminating the lamp, and 
the repulsive electro-dynamic action shows itself by lifting the 
lamp and coil upwards through the water or the air. 

e same experiment renders it possible to show the effect of 
magnetic screening very ae & If I introduce a plate of copper 
between the magnet pole and the induction coil attached to the 
lamp, the copper “ screens ” the coil from the inductive action of 
the pole, and the light of the lamp disappears. I must next direct 
your attention to some curious effects which are found to exist 
when two conducting circuits are exposed to the magnetic flux 
from an alternating magnetic pole, and which depend upon the 
interaction of the currents induced in each respectively. Prof. 
Thomson embodies these facts now to be considered in four laws, 
which may be briefly stated as follows:— ”* 


Fie. 24. 


1. If two or more closed circuits are similarly affected induc- 
tively by an alternating magnetic field they will attract one 
another, and tend to move into parallelism. 

2. Iron or steel masses placed in an alternating field give rise 
to shifting magnetism or lines of force moving laterally, and may, 
| game act to move closed circuits in the path of such shifting 

ines. 

3. Closed circuits in alternating magnetic fields or fields of 
varying intensity give rise to shifting magnetism, or lines of force 
moving laterally to their own direction, and may, therefore, act to 
move other closed circuits in the path of such lines. 

4. Iron or steel masses may, when placed in an alternatin 
magnetic field, interact with other such masses, or with clos 
electric circuits, so as to produce movement of such masses or 
circuits relatively, or give rise to tendencies to so move, the effects 
depending on continual adaptations of shifting magnetism and 
retained magnetism relatively. 

It is a simple matter to illustrate these principles; and the 
experiments, which are designed so to do, bring before us some 
striking peculiarities of the action of magnetic force upon closed 
cg and upon masses of conducting and magnetisable 
matter. 

Returning, first, to the simple experiment of a copper rin 
repelled by an alternating pole, we find that if we add a place. | 
ring under the first, they both attract one another, and the two 
rings are supported and repelled as if they were one ring. It is 
obvious that at any instant the induced currents in both rings are 
in the same direction, and hence they attract one another. 

Such an attractive action can be made to produce continuous 
rotation. We have only to place a copper ring or plate over the 
alternating current coil or pole, and then bring a copper disc, free 
to revolve on pivots, into og a position relatively thereto. This 
can best be done by placing the ring or plate so as to be somewhat 
to one side of the pole, so as to “sh Eke of it, as it were, 
while a of the pivoted disc is placed under or over it, in front 
of the alternating pole. The disc then begins to revolve rapidly 


* Paper read before the Society of Arts, May 14th, 1890, 


on its pivot (fig. 25). A little consideration shows that in this 
case the fixed copper plate shields a portion of the pivoted plate. 
The currents induced in the fixed plate attracts the non-sym- 
metrically placed induced currents in the other disc, and exert a 
tangential action or couple upon it, tending to pull it round. The 
continual repetition of this action, as each portion of the place 
becomes in turn the seat of maximum inductive action, results in 
a continual revolution of the plate. Two pivoted discs may he 
used instead of one, and it will be found that they may each 
“shade ” a portion of the pole, and if made to overlap, they will 
pull each other round and revolve in opposite directions when the 
alternating pole acts upon them. 

This principle of “shading” a portion of the magnetic pole, 
and hence causing an unsymmetrical distribution of induced 
currents in a conducting body, capable of revolution on a pivot, 
has been developed by Prof. Thomson in many extraordinary 
ways. 

Floating, for instance, a hollow sphere of copper on the surface 
of water in a glass vessel, he places this over an alternating 
magnetic pole. If the pole is Sood directly under the sphere, 
the electro-magnet action would, as before explained, result in a 
repulsive force acting upon the disc. If, however, a sheet of 
copper is placed half over the pole, so as to “shade” a portion of 
the copper sphere, the currents induced in it are unsymmetrically 
situated with respect to its centre, and react upon the current 
induced in the plate. Hence, the electro-magnet action resolves 
itself into a torque or couple, causing the ball to spin rapidly upon 
its centre, and take up a rapid rotation. So considerable is the 
rotational force brought to bear that the ball will rotate when 
merely laid on a sheet of copper, even overcoming the friction of 
such rotation on its equatorial line, provided that the ball and 
supporting plate are so held over an alternating pole that the 
plate shields a portion of the sphere (fig. 26). Given this principle, 
that by properly “shading” a pole from a portion of a solid body 
capable of revolution round a line or axis, it is easy to see that 
countless orms of electromotor can be designed. 


Fra. 26. 


A sort of anemometer, with copper discs for cups, resembling 
the cross of a Crooke’s radiometer, can be set in rapid rotation by 
= el pole, if a copper screen is placed so as to shade one 
side of it. 

This unsymmetrical development of the induced currents van 
be produced by a suitable disposition of the magnetic pole alone. 
Thus we may place a cone or wedge of iron on the alternating 
pole, and hold near it a copper ring mounted so as to be able to 
revolve (fig. 27). The copper cylinder or wheel revolves rapidly 


Fig. 25. Fia. 27. Fia. 28. 


under the action of the periodic field, and its direction of motion 
is such that it seems to & blown around by a blast from the end 
of the magnetic cone. Prof. Thomson has constructed a curious 
electrical gyroscope as follows: a vertical pivot projects from the 
centre of an alternating pole (fig. 28), upon which is pivoted a 
horizontal rod bearing a counterpoise, and a copper wheel, pre- 
ferably with an iron core attached to it, gyroscope fashion, by 
means of a copper frame. The copper frame is placed in an 
inclined position with respect to the horizontal. Under these 
circumstances a vigorous rotation is communicated to the gyro- 
scope wheel when the alternating field acts upon it. The copper 
frame shields one side of the wheel more than the other, and, as 
a result, the induced currents in the copper wheel are unsymmetri- 
cally placed with respect to its axes of rotation, and it experiences 
a violent torque. 

These experiments can, by a little ingenuity, be endlessly mul- 
tiplied when once the fundamental principle is grasped. es 
can be made to rotate and move, taking their movements from the 
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magnetised space in which they are placed, and without being 
supplied with current from an external source. : 

Prof. Thomson has, however, studied some curious cases of 
magnetic motion, in which rotations are obtained when iron or 
copper pivoted discs are placed near to iron or steel bars, in which 
the propagation of magnetism is throttled by closed circuits. If 
a longitudinally laminated iron bar has a closed copper band or 
coil placed round it at one point, and if such a bar is made 
magnetic by a periodic current traversing a magnetising coil 
embracing another part, this structure becomes capable of rotating 
iron or copper discs held near it. The explanation of this effect 
is probably to be found in the fact that the closed embracing 
coil tends to throw off the magnetic lines of force laterally 
at that point. Consider a bar (fig. 29), a B, in which lines 
of magnetic force are being established in the direction from 
a to B. That is to say, let magnetic induction be increasin 
in the bar in a direction from a to B, at c let there be a closed coi 
embracing the bar, the magnetic induction during its period of 
increase is setting up in this circuit an electromotive force which 
establishes in the circuit a current whose lines of force are opposed 


to the primary induction inside the coil, and, therefore, in the iron 
included in the coil, but in the same direction outside the coil, and, 
therefore, outside the iron. The result is as if the lines of primary 
magnetic induction in the iron were shed off laterally and escaped 
round the coil. When the magnetic induction in the iron, due to 
the ans coil, is made periodic, this action will create a 
kind of lateral pulsation of the magnetic lines of force in the 
neighbourhood of the closed coil. If, then, a movable conductor 
is held near such a magnetically-throttled bar, it will be subjected 
toa gg of lines of magnetic force through it laterally, 
and will hence have eddy electric currents generated up in it. 
These currents, persisting into the period of reversal of the field 
in virtue of self-induction in the conductor, will cause the portion 
of the conductor in which they are set up to be continuously re- 
pelled, and hence to take up a motion of rotation. A ring of cast- 
iron, having a closed coil wound on it at one point, is held so that 
another point on its circumference, 90° removed from the closed 
coil, is on the pole of an alternating magnet. An iron disc, cen- 
trally pivoted and held concentric with the ring, is rotated when 
the magnet is energised by an alternating current. It is not even 
necessary to have a closed coil on one part of the active magnetic 
bar, provided that this bar is not laminted, or, better still, is made 
of hard steel. In these cases there is a lag in magnetisation, due 
to either eddy currents set up in the bar or to hysteresis, and the 
result is a lateral escape of lines of force out of the bar. When 
itis held with one extremity on an alternating magnetic pole, 
there is in these cases an action which is a true “magnetic self- 
induction.” In the case of electric circuits, if we join in parallel 
two circuits, one having very small ohmic resistance and very 
high self-induction, and the other very large ohmic resistance and 
small self-induction, a sudden flow of current chiefly selects the 
path of least self-induction for its flow during the variable period, 
although during its steady period it will chiefly flow by the path 
of smallest ohmic resistance; so in the case of a magnetic and 
conductive circuit of low magnetic and electric resistance (iron), 
shunted by a path of high magnetic and electric resistance (air), 
rapid variations of magnetic induction bring about a state of 
things in which the magnetic induction seems to chiefly select the 
path not of least but of greatest magnetic resistance during the 
variable period. Time will not permit me to develop at greater 
length the analogies of the etic and electric circuits under 
the conditions of rapidly periodic magnetic induction and electric 
current; but there are many suggestive ideas which arise when 
we place before our minds the notion of a magnetic self-induction 
which is the consequence of a time element coming into action in 
the setting up of induction in a magnetic and conductive circuit, 
and due to the production of electric eddy currents, just as the 
electro-magnetic or ordinary self-induction is the consequence of 
the time element coming into action in the setting up of an elec- 
tric current, and due to the production of a surrounding magnetic 
field. Just as the rise of current strength under an impressed 
electromotive force, acting in a conducting circuit, is retarded by 
linking that conductive circuit with a magnetic circuit, so the rise 
of magnetic induction under an impressed magnetising force 
acting on a magnetic circuit is retarded by linking that magnetic 
circuit with an electric conducting circuit. I am under the im- 
pression that Mr. Oliver Heaviside has developed these notions in 
a mathematical form, but am unable at the moment to place m 

hands upon the results. The effect, however, of a bar of unlami- 
nated iron when surrounded by a magnetising coil at one end, and 
traversed by a periodic current, is to cause rotation in copper or 
iron pivotted discs held near it, or when such a bar of non-lami- 
nated iron is abutted on the pole of an alternating magnet. A bar 
of steel, even if not laminated, is able to cause brisk rotations in 
Copper or iron discs under the same circumstances. With hardened 
steel the action is more marked. Here the hysteresis retards the 


ropagation of the magnetic wave. By. laying a large file flatwise 
a the alternating magnetic pole at about the middle of the 
file, discs of copper or iron may kept revolving if held over 
those portions of the file which project from the pole of the 
magnet (fig. 30, p. 640) In this case the magnetic retardation in 
the bar is brought about by its own physical structure, and not 
by embracing it with a closed conducting circuit. The result is, 
however, the same in kind; there is a sluggishness in the estab- 
lishment of the magnetic induction on the steel or iron under the 
action of magnetising force, which partly depends on the eddy 
currents in the wass of metal, = on hysteresis. Asa 
consequence, we have a periodic lateral displacement of the field. 


The question of a magnetic leakage depending on a retardation of 
induction deserves special attention in the case of commercial 


alternate current transformers. Time will not permit me to en- 
large on it here to any great extent; but I may observe that in 
the design of closed-iron circuit transformers this magnetic leak- 
age should not be neglected. 

In a closed iron circuit embraced at one part by a magnetising 
coil, and subjected to rapidly reversed netic force, the mag- 
netic induction does not confine itself wholly to the path of least 
magnetic resistance, viz., the iron path, but takes a short circuit 


Fie. 31. 


in part across the interior air space. This waste field may, in 

ly designed transformers, be something considerable. I believe 
that an important point to hold in view in transformer construc- 
tion is to subject the iron circuit uniformly to the magnetising 
force, by embracing all portions of the iron circuit with primary 
windings, and not locating the windings simply at one part. 
There is then a tendency to check the production of waste field by 
the lateral budging-out of the magnetic lines of force from the 
iron. In fig. 31 is a diagram illustrating the arrangement of 
primary and secondary coils, most favourable for the production 
of waste field, and in fig. 32 the arrangement least favourable for 
the same. 


Fia. 32. 


The foregoing experiments are of such a nature as obviously to 
force on us the thought that useful and perhaps important appli- 
cations can be made in electro-magnetic machinery. Prof. Elihu 
Thomson has, as you can imagine, not been slow to do this; for in 
him is united both a keen scientific sagacity and that clear mental 
vision, which enables him to pursue to its logical issue in practice 
the consequences of scientific discovery. He has already applied 
these principles to the construction of alternating current indi- 
cators, alternating current arc lamps, regulating devices for 
alternating currents, and to rotary motors for such currents. For 
current indicators, a pivoted or suspended copper band or ring, 
composed of thin washers piled together and insulated from one 
another, and made to carry a pointer or index, has been placed in 
the axis of a coil conveying alternating currents, whose amount or 
potential is to be indicated. Gravity, or a spring, is used to bring 
the index to the zero of a divided scale, at which time the plane 
of the copper ring or band makes an angle of, say, 15° to 20° with 
the plane of the coil. This angle is increased by deflection more 
or less great, according to the current traversing the coil. The 
instrument can be calibrated for set conditions of use. Time would 
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In arc lamps the magnet for forming the arc can be composed 
of a closed conductor, a cojl for the passage of current, and an iron 
wire core. The repulsive action upon the closed conductor lifts 
and regulates the carbons in much the same way that electro- 

ets do when continuous currents are used. The electro- 
inductive — action has also been applied to lating 
— oy ternating currents, with the details of which I cannot 
now 3 

For the construction of an alternating-current motor, which 
can be started from a state of rest, the principle has also been 
applied, and it may here be remarked that a number of designs of 
such motors is practicable. 


Fig. 33. 


One of the simplest is as follows:—The coils, c, fig. 33, are 
traversed by an alternating current, and are placed over a coil, 8, 
mounted upon a horizontal axis transverse to the axis of the coil, 
c. The terminals of the coil, B, which is wound with insulated 
wire, are carried to a commutator, the brushes being connected by 
a wire, as indicated. The commutator is so constructed as to 
keep the coil, 8, on short circuit from the position of coincidence 
with the plane of c, to the position where the plane of B is at right 
angles to that of c; and to keep the coil, B, open-circuited from 
the right angled position or thereabouts to the position of parallel 
or coincident planes. The deflective repulsion exhibited by 8 will, 
when its circuit is completed by the commutator and brushes, as 
described, act to place its plane at right angles to that of c, but 
being then open-circuited, its momentum carries it to the position 
just past parallelism, at which moment it is again short-circuited, 
and soon. It is capable of very rapid rotation, but its energy is 
small. He has extended the principle to the construction of more 
complete apparatus. One form has its revolving portion or arma- 
ture composed of a number of sheet-iron discs, wound as usual 
with three coils crossing near the shaft. The commutator is 
arranged to short-circuit each of these coils in succession, and 
twice in a revolution, and for a period of 90° of rotation each. 
The field coils surround the armature, and there is a laminated 
iron field structure on the magnetic circuit. 

In figs. 34 and 35 we have diagrams which will give an idea of 


Fig. 34. 


the construction of the motor referred to. c, c’ are the field coils 
or inducing coils, which alone are put into the actuating alter- 
nating circuit. 1,1 is a mass of laminated iron, in the interior of 
which the armature revolves with its three coils, s, B*, n°, wound 
on a core of sheet-iron discs. The commutator short-circuits the 
armature coils in succession in the proper positions to utilise the 
repulsive effect set up by the currents which are induced in them 
by the alternations in the field coils. The motor has no dead 
point, and will start from a state of rest and give out considerable 
power, but with what efficiency is not yet known. A curious 


of the machine is that at a certain speed, depending o; 
The of the alternations in the coil, c,a pow. 
from one commutator brush to the other, and it thus per- 
orms the function of converting some electric energy from an 
alternating to a continuous form. 


A small motor of a curious has been made, utilising the 
principle of “shading” the pole by closed circuits. A laminated 
ring (fig. 36) is wound over with wire, but has a slot cut through 
it, dividing the ring, and causing it to present two pole-faces 
opposite to each other at the cut part. Each pole is arranged by 
a set of closed copper bands to be “shaded.” A copper disc, free 
to turn on a shaft, is introduced by one edge into the air-gap in 
the magnet, and turns rapidly when the magnet is excited. A 


silver coin held just at the edge of the air-gap in such an alterna- 
ting magnet with shaded poles, is drawn into the interpolar space 
and propelled with some force through the same ; but a lead disc 
or coin of base metal is not acted upon nearly by the same force, 
owing to its inferior conductivity. I have left myself but little 
time to speak of numerous application of these principles in 
alternating current meters. The well-known meter of Mr. Schal- 
lenberger was described to you here quite recently by Prof. 
Forbes. There is, however, a new form of meter, designed by 
Messrs. Wright and Ferranti, which exhibits in a most beautiful 
manner a practical application of some of these principles 
which have briefly occupied our attention. In fig. 37 we 


Fia. 38. 


have a di m of this meter. It consists in its latest form 
of a pair vertical elect agnets gnets having divided 
iron cores. To the poles of these magnets are attached curved 
horns of divided iron, which lie in a horizontal plane. These 
curved horns are magnetically throttled at intervals along 
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their length with copper bands. The curved horns embrace a 
circular space, in which can revolve a light copper or iron shallow 

linder of thin metal. This cylindrical band forms the periphery 
of a light wheel capable of rotation on a vertical axis. Geared to 
this axis is a counting mechanism. The axis also carries a vane 
having mica blades. The electro-magnetic principle may be 
briefly described thus :—The throttling of the curved iron horns 
causes the rapidly reversed etism to take the form of a lateral 
diffusion of lines of force from the sides of the horns. In effect, a 
series of oppositely-named magnetic poles travels along the horn 
from the base, where it is in contact with the top of the electro- 
magnet, to the tip. These poles are represented by a series of 
bunches of lines of force setting out laterally from the sides of the 
horn, and travelling up it. The lateral passage of these lines of 
force through the metal band which forms the rim of the movable 
wheel generates in it eddy currents. These are continually re- 
pelled by the moving field producing them, and hence a motion of 
rotation is given to the wheel by the alternating magnetism of 
the magnetic poles. Thes: of rotation, being retarded suitably 
by the vanes, can be e to be proportional to the current 
strength of the current exciting the magnets, and hence the total 
turns of the wheel in a given time to the total electric quantity 
flowing through the meter. A beautiful adaptation has here been 
made of the =, we have been briefly studying, and much 
more might be said in explanation, or, rather, in elucidation of 
the action of this meter did opportunity permit. 

It would take me beyond the limits of the time during which I 
am permitted to trespass upon your attention, if I were to attempt 
to exhaust the list of electro-motor applications that have been 
made of these electro-magnetic repulsions. That is a subject 
important enough to deserve a separate treatment. In Berlin, 
not long ago, I saw a most ingenious form of self-starting alter- 
nating current motor, the invention of Herr von Dolivo 
Dobrowolsky, in which the rotating portion was merely a solid 
iron cylinder constituting a commutatorless armature, revolving 
in an alternating field, and which acted in a perfectly marvellous 
manner. The region of practical invention here opened is a very 
wide one, and I have, therefore, ventured to direct your thoughts to 
it to-night, confident that its character in this respect deserves 
all the attention it can obtain, and that a firm foundation for such 
work is laid in these interesting researches of Prof. Elihu Thom- 
son. 


Discussion. 


Mr. Preece, F.R.S., said the experiments which had been 
shown were, to some extent a repetition of those which he had the 
leasure of seeing last year at the Paris Exhibition performed b 
Prof. Elihu Thomson himself. Anyone who saw the way in whic 
Prof. Thomson did those experiments, or had followed the way in 
which he had studied and developed this question, must feel that 
in him England had lost a worthy son and America had gained a 
great genius, and he did not suppose at the present moment there 
was in either hemisphere a more promising electrician. The de- 
velopment of electricity in America made its followers in England 
feel quite small, and they wondered how it was that they went 
ahead so fast on the other side of the Atlantic, and why men of 
talent and ability would go there. However, he hoped the day 
was not far distant when the pockets of capitalists in England 
would be open as freely to rising electricians as they were in 
America. He had felt the atest pleasure in listening to this 
paper, having been almost bred and born under the wings of 

araday. In the early days of telegraphy, in 1853, they were 
much disturbed by remarkable effects on the wires, which no one 
understood ; Faraday’s aid was called in, and he should always be 
proud to remember that he was appointed to act as Faraday’s 
assistant, and did so during 1853 and 1854, and carried out man, 
of his experiments. At that time Faraday was impressed wit 
one idea, for he had just developed the principles which had been 
enunciated so clearly to-night. The mutual induction between 
wire and wire was then in ‘his mind, the cause of nearly all the 
disturbances, and nearly everything which had been brought out 
during the last year or two with regard to alternating currents 
and their influence on each other was in Faraday’s mind in those 
days, though they could not be developed. Those disturbances 
were thought by him to be due to some of the effects which had 
been seen to-night, but they could not then be shown, because in 
those days they were dealing with infinitesimal currents com- 
pared with the enormous currents which Mr. Thurnauer had been 
able to handle with perfect safety. The introduction of the 
electric light had brought into play immense power, and in con- 
sequence the ideas which were simply fructifying in Faraday’s 
imagination had been pallet dies ¢ as actual facts by Elihu 
Thomson and those working under his instruction. He remem- 
bered Faraday showing an experiment at the Royal Institution on 
one occasion, where a current was sent through a very powerful 
magnet, and he showed that when the current was continuous no 
practical effect could be felt on passing a copper disc or steel knife 
before the poles, but when contact was rapidly made and broken 
the effect was precisely the same as if you attempted to cut 
cheese. This idea was taken up afterwards by Dr. Tyndall, and he 
showed at the Royal Institution an experiment similar to one just 
exhibited, where resistance to motion between the poles of a 
magnet was exactly the same as if one attempted to cut through a 
piece of cheese. ey were ually being brought to ask the 
question what was matter? They knew that one of the qualities 
of matter was resistance, and there was also this resistance in the 
mutual effect between electricity and magnetism. They were 


coming to the conclusion that, after all there was nothing in 
matter, and matter was nothing. They did not know what matter 
was, neither did they know what this connection between elec- 
tricity and magnetism was. Perhaps the most beautiful experi- 
ment was that of the development of light in a vessel of water. 
It was shown that when that vessel was placed over an electro- 
magnet, although there was absolutely nothing (according to the 
ordinary view) between the electric lamp and the magnet, yet 
light was produced. There were these rapid alternations of elec- 
tricity in the wire round the electro-magnet, a rapid production of 
magnetism in the iron; something passed between that electro- 
magnet and the vessel of water, the coil was repelled upwards, 
and floated in the water, and in that little globe of glass a brilliant 
light was produced. When the screens of copper were interposed 
between the electro-magnet and the glass vessel, the light dis- 
appeared, but the energy did not, it was apparent in the sound 
which was heard, for when the copper was p between the two 
there was a loud sound, almost a roar, which showed that the 
energy was still there. It did not take the form of light, but of 
heat, really, and the rapid alternations of heat caused the disc of 
copper to vibrate, probably by expansions and contractions. When- 
ever there were rapid alternations of electricity passing through 
wires, there were rapid variations of energy, and the whole atmo- 
sphere around was subject to them. When you had a wire, say 
between Deptford and London, conveying these great and rapid 
changes of electricity, the whole of the atmosphere round about 
London was under incessant changes of energy, which might, with 
suitable instruments, be observed. They were not observed by 
little glow lamps, which required an immense amount of ene 
to develop light, but if you had something which appealed to the 
ear, like the delicate and sensitive telephone, the rapid changes of 
electricity in a wire conveying rapid currents would give 
evidence of exactly the same changes of energy. If electrical 
engineers did not know how to prevent these changes of 
energy disturbing the telephone system it would be practically 
impossible to convey currents of electricity from Deptford to 
London, because every single telephone in London would be dis- 
turbed with a roar much louder than they had heard from the 
copper plates. The great advantage of difficulties, however, was 
that they taught men somehow how to cure them, and while the 
transmission of currents had developed great difficulties, they had 
also shown how to get over them, and the result was that currents 
of electricity could now be conveyed through London of immense 
power without creating the slightest disturbance whatever. It 
was impossible to discuss this paper in detail. Prof. Fleming had 
given many new facts and shown a { many experiments, and 
he could only compliment him on the skill with which he had 
brought out the facts, and thank Mr. Thurnauer for enabli 
them all to see the experiments, which only a few probably 
the opportunity of witnessing at Paris. 

The Cuarrman said he would at once ask the meeting to join in 
a cordial vote of thanks to Prof. Fleming for his paper. It had 
given him all the more pleasure to preside, from the fact that he had 
spent a considerable portion of the early part of the year in America 
with Prof. Thomson, in connection with some of his other work, 
and he had had many opportunities of seeing the extremely 
vigorous and practical manner in which Prof. Thomson carried 
ovt the actual application of the very complex phenomena which 
he had investigated. Prof. Fleming, in this paper, had spoken as 
if he were merely describing Prof. Thomson’s work ; but every one 
who could appreciate the matter would understand that a descrip- 
tion of work of such a kind could not be given by anyone who had 
not the most thorough knowledge of the subject himself, and also 
the very highest powers of making clear matters which were in 
themselves extremely difficult, although they did not sound so when 
so lucidly described. He would ask them to include in the vote of 
thanks Mr. Thurnauer, who had helped Prof. Fleming so much 
in the experiments. 

The vote of thanks having been passed unanimously, 

Prof. Fiemine briefly acknowledged the same, and then pro- 
ceeded to describe in further detail some of the apparatus. 


PROCEEDINGS OF SOCIETIES. 


The Institution of Electrical Engineers. 
(Concluded from page 594.) 


Whether such a separation is too inconvenient to be contem- 
plated, I leave to those with more practical knowledge to say. I 
am only pointing out what is necessary for absolute protection. 
Of course, a reasonable amount of protection can be obtained under 
less stringent conditions, and I am by no means laying down the 
law as to what ought to be done in practice; all I say is that 
unless all this is done the protection will not be absolute. Prac- 
tical men are far the best judges of questions relating to tempo- 
rising and expediency. For instance, windows and doors are 
nece! in a cable station, and although they may be fenced 
over with wire netting, it is not to be supposed that in all condi- 
tions of practice they will never be left open, or that there will 
never be a break or a serious inperfection in the continuity of the 
metallic sheathing to the house; and in face of the liability to 
such accidents, it is not to be supposed that proper lightning 
guards can be dispensed with. They will, however, then me 
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een security, and not, as at present, the outer line of 
ence. 


represents the cable, and all the care de- 
seribed as proper to be taken of the cable must of course be taken 
of it. 


the box. 

I said above that there were cases when the dichotomised 

pattern of fig. 11 was sufficient. This is one of them. There is 

not the slightest objection to a single terminal here, connected 

a inside of the box, because nothing violent can splash up 
t. 


Sheath connected with metal box. 
Fia. 19. 


The box may advantageously have some rude local earth of its 
of lightaun, in case its hut should happen to receive a direct flash 


Experiment No. 12, 

'o demonstrate the protecting action of cages, I put a parrot 
cage over a thin wire reflecting galvanometer standing on a copper 
plate through which a lead-sheathed cable passes, the lead being 
attached to the copper where it passes through the hole by a 
number of soldered wires. If this junction is defective the ex- 

iment is liable to fail ; i.c., the protection will not be thorough. 

e cage also should be well connected with the copper plate. 
The terminals of the galvanometer are connected, one to the inside 
of the cage at any point whatever, the other to the core of the 
cable. e distant end of the cable may be similarly treated, or 


for pyre! its core may be directly connected to its sheathing, 
and a tight-fitting metal thimble or hat put over it. Before doing 
this, however, apply somethi 


representing a signalli 
E.M.F. to the distant end, to show the sensitiveness of the vee 
galvanometer: ¢., touchi 


eously a pair of wet mmedia ives the spot 
light off the scale. 4 


All being properly arranged, flashes are sent from a jar to any 
point of the ake its far end, or to the cage of the galvano- 
meter, &c.; some other point of the cable or cage being earthed. 
Not a wink does the needle show, at any rate to cursory in- 
spection ; and if a safety valve be supplied, no matter with how 
oe a spark gap, it cannot be made to overflow. 
But, all the time these flashes are going on, an operator in the 
distant cage may be sending voltaic currents along the cable and 
i ing to the sensitive galvanometer inside the cage without 
~ disturbance from the violent rushes outside. 

t is not to be supposed that such cable houses afford any pro- 
tection i earth currents, or any other steady or slowly 
varying effects. These will produce their full effect quite care- 
less of the fact of metallic enclosure. Nothing but a perfectly 
conducting screen can entirely protect against them, and that is 
not a likely invention. Atmospheric disturbances also, and even 
disc » in so far as they are slow or leave subsiding effects 
behind them, will be felt nd the galvanometer ; but then, although 
inconvenient to a reader of si , Slow disturbances are not dan- 
gerous. It is the violent and sudden rushes that are dangerous, 
and these are wholly excluded, occurring only in the outer metallic 
sheath. To exclude steady currents of too great a short 

of very fine wire must be included in the circui 


Experiment No. 13. 


To emphasise the fact that the galvanometer is not in the 
smallest protected from steady currents, except in so far as 
the resistance of core and bobbin bears a large ratio to the resist- 
ance of sheath and cage, according to rudimentary laws of divided 
circuits, I take the terminals of a single storage cell and touch 


them to two points of the outer sheath of the cable an inch apart, 
like a, B (fig. 20). Instantly the spot of light is flung off the scale. 
Applying the terminals to points one-eighth inch apart only, the 
n is still strongly disturbed ; and, indeed, it is only by very 


careful feeling about and adjusting within the hundredth of an 
inch on the same sectional circumference of the cell sheath that a 
neutral position for the second terminal can be found, and the 
galvanometer cease to tap off any fraction of the current. 
Diagrammatically the arrangement is this :— 


A 


E, Hollow metal cap connected to sheath of cable and to core. 
Fie. 20. 


With the terminals at a, 8, the galvanometer plainly receives a 
minute branch current, unless a, B, are coincident. 

The simplest way to realise the matter is to ise that when 
a current is passing in the sheath from 4 to 8, all the left-hand 
portion of the cable is at a potential, and all the right-hand por- 
tion is at B potential ; hence, of course, there is a tendency to leak 
along any available path between the two portions, and the core is 
such a path. 

But Le. den jar flashes may be sent, nor merely to points close 
together like a and B, but to points as far apart as you please, like 
E and F, and the galvanometer shall show nothing. . 

But now arises a very in ing question. The protection thus 
illustrated, is it theoretically perfect, or only perfect enough for all 
practical purposes? Does a metal cage protect a galvanometer 
absolutely from these sudden disturbances ? 

Put it in another way. Everybody knows Faraday’s cage, or 
metal-lined room, into which he went with electroscopes, birds, 
frogs, and other instruments, arranged that the outside should 
receive violent flashes, and detected nothing inside. Suppose he 
had added to his stock a galvanometer, connecting its terminals to 
two points of the walls, would he have got anything then? It 
naturally occurs to ask, Fr he not try it? What would he 
have expected the result tobe? Did he perhaps not try it because 
he felt already sure of the result? If so, the feeling of certainty 
was premature. Whether his guess might — to turn out 
right or no, he certainly had not all the facts before him on which 
to base an opinion. 

Let us go into the question. First of all, Mr. Chattock and I 
obtained the following result a year or two ago, viz. : that between 
two wires wholly inside a wire-gauze house not a trace of spark 
can be obtained, whatever flashes pass along the outside. The 
only way we got sparks inside a metal enclosure was by allowing 
one of the wires to protrude a little through a hole in the walls 
without touching the sides of the hole. 


Fie. 21. 


Thus, for instance, ig. 21 gives no sparks inside, but fig. 22 
may give some very s ones. : 
But this last is hardly a fair device: it is equivalent to turnin 
a portion of the enclosure inside out ; the protruding wire shoul: 
pid of the interior s . Inside a thorough and fair 
enclosure sparks cannot be got between its walls. 


G, glass tube with rod inside. 
Fig. 23. 


Recently Hertz tried what is practically the same experiment, 
his object being to demonstrate that rapidly v currents 
traverse only the outside of a conductor (Phil. Mag., August, 
1889). He took a sort of mouse mill of wires (fig. 23), and, 
inserting it in a place where sparks would naturally occur 
between the axial wires, he found it not possible to obtain any 
until many ribs of the mouse mill been removed so as to 
for the penetration of electro-magnetic waves, or 
the glass tube portion of his enclosure eaeny 
a film of silver so thin as to become incipiently transparent to suc 


It is customary, I believe, to land the ends of nae in a oor 
hut on the so able to 
as close as possible to the thing, undistur y insignifi- 
cant shore leads. There is not the slightest difficulty or 
danger introduced by this practice, provided the hut or an | : 
enclosure inside it is made of iron, and both cable and shoro-lead abe oy ot 
are well connected to its walls by their outer —- as they 
enter it. instruments and all inside the enclosure are F 
then perfectly safe, except from disturbances conducted in through , 
the central core of the lead ; and this can only happen when there 
The cable hut need not be itself of iron; if it contains an Pe 
iron box, as shown in fig. 19, all requirements will be satisfied, 
4 and such a plan may perhaps be convenient; the lid can be 
removed for occasional testing without — risk. In 
case a trace of disturbance should by chance get into the 
lead, a lightning switch may, for a final appeal be included in 
) | 
Fia. 22. 
—— 


22 


May 30, 1890.]} 


- THE TELEGRAPHIC JOURNAL AND 
623 


KLECTRICAL REVIEW. 


waves—i.ec., transparent to light. All this shows clearly why a 
cage protects a cable: no sparks are possible inside, and therefore 
its insulation cannot get damaged. 

But what about a galvanometer or telegraph instrument ?—i.c., 
what about the conduction test? Insulation is safe enough, but 
will the signalling be interfered with during the continuance of a 
storm ? 

Well, if we try the experiment by putting a galvanometer inside 
a good conducting vessel and attaching its terminals to the walls 
—a small patch of gauze being, of course, provided for the ray of 
light to get'in and out—nothing will be seen when ordinary flashes 
are given to the cage; and that must certainly have been the 
result of the experiment if it had been tried in Faraday’s time 
with the galvanometers of that day. 

But a galvanometer is in this arrangement so severely handi- 
capped by short-circuiting that itis perhaps unfair. So modify it 
by using an elongated form of enclosure, and attaching a low- 
resistance galvanometer to points of it a good distance apart. The 
metallic sheathing of a cable is such an elongated enclosure ; 
hence modify the simple cage experiment thus :— 


Experiment No. 14. 


Instead of the thin-wire galvanometer, which we find easy to 
— encage a thick-wire galvanometer and join it up to the 
ead-covered cable as already described, with good connection 
between cage and sheath. Sheathe also the distant end, and con- 
nect up as in fig. 20. Now send flashes to £ or to Fr, or to both ; or 
spark to E, and let Fr be earthed, or vice versi. The galvanometer 
gives a slight kick at every flash. Its safety valve shows nothing, 
but a feeble pulse does pass round its wire. 

When I first got this effect the cage employed was a common 
parrot cage ; but, since its wire junctions could not be depended 
on, I had one made of fine copper gauze, soldered to a disc of 
copper at top and to a flat ring at bottom, suitable for clampin 
down to a copper plate. The same disturbance being still | 
when it was used, a solid sheet-copper water-tight hat was next 
made and soldered down to the plate, the gauze cage being placed 
over it as a supplemental and outer covering. Still the residual 
effect remained, apparently unaltered in strength. 

The protection of a galvanometer from these sudden discharges 
is therefore not theoretically complete. No amount of covering 
in can absolutely eliminate all disturbance. No matter how sud- 
den a pulse may be, so long as there is an integral passage of elec- 
tricity in one direction along a conductor, the central portions of 
that conductor will convey some trace of it. The integral passage 
of electricity along the axial wire is, in fact, that determined 
simply by its relative conductivity as compared with its surround- 
ing sheath, irrespective of more complicated considerations. But 
whereas in the outermost layer of the sheath there are violent 
surgings, the current strength being very great and alternating, 
nothing of the sort occurs in the central portions; the violence 
is all damped out, and there remains nothing there but a quiet 
and sluggish flow. The rush in the outer layer of a conductor in- 
duces currents in the layer next below, these again in the layer 
below that, and so on; a sort of diffusion of currents occurring 
towards the axis, like the diffusion of heat in a body to whose sur- 
face heat, or an alternation of heat and cold, has been suddenly 
applied. Such diffusion is accompanied by a flattening out of the 
waves, a decay of all their suddenness, so that the axial disturb- 
ance is a mere peaceful flow, analogous to that given by a voltaic 
cell, not having a trace of jump left in it. The very smallest 
breach of continuity stops it altogether : it is impossible to get a 
spark in the axial wire ; but if this wire bea completed conductor, 
it takes its share of integral current along with the rest. Not 
simultaneously, however ; this diffusion inwards occupies time, but 
the delay has no particular effect to call for notice here. 

Another way of putting the matter is to use the mechanical 
analogue of slipping wheel-work as representative of a conductor ; 
then, if the outer layer of wheels be spun to and fro violently 
and left with a certain residual spin, to represent the impact of 
electro-magnetic waves from the dielectric on the metal, that 
residual spin will penetrate to all parts of the geared mechanism, 
except where there is absolutely perfect slip—i.e., except into 
space bounded by a perfect conductor. 

To suppose that the axial part of a conductor (whether solid all 
through or hollow, with a wire along its centre, makes no differ- 
ence in principle) takes no part in conveying a momentary transfer 
of electricity, is to make the same error as is published so uniquely 
and interestingly by Sir William Thomson in the March, 1890, 
Phil. Mag., wherein he corrects his original idea that the ordinary 
resistance of a ballistic’galvanometer wire would not be the right 
resistance to introduce into its formula, because the outer layer of 
the wire conducts most of the current, and shows that, examining 
the matter still more completely, every part of the wire is ulti- 
mately effective, and equally effective as regards integral flow. 
All the rush does go by the outside at first, and all the violence is 
there expended anyhow, but every part of the section does its full 
share of conduction ultimately. 

It is worth entering thus fully into the matter, because these 
are things about which it is easy to get bothered if one does not 
happen to get hold of them right way up. And this matter of 
protection by cages is one on which there has long been some un- 
certainty or hesitation. 

Now that I see clearly how they act, their behaviour seems 
natural enough, and what one ought to have expected—what I 
think Maxwell (doubtless others also) would have expected ; cer- 
tainly it all comes out clearly enough on his principles. But a 


little time ago the matter was by no means so clear in my mind, 
and I rather gather that several others felt a similar sort of tem- 
porary uncertainty. 

One more way of putting the result may be permitted. It is 
not given as an experiment, because I have not tried it. Take a 
sheet of metal or gauze, tap it along a certain line with a galva- 
nometer on one side and with a spark gp on the other, arrange 
to send flashes along the same line, and then fold the sheet into a 
cylinder either upward or downward, so as to enclose at pleasure 
the galvanometer or the spark gap, but not both (see fig. 24). 


The indications of the galvanometer will be wholly unaffected 
by the way the sheet is folded, or whether it be left flat, provided 
always the insulation of its wire is and remains perfect. But to 
the air gap the folding of the sheet makes ail the difference : 
when enclosed it will be quiescent, when exposed it may sparkle. 


Discussion.—May 1890. 
(Authorised abstract.) 


Mr. Saunpers said he got the idea of his lightning guard in 
1864, from noticing the cables were generally connected to land 
lines through a fine wire enclosed in a glass tube. These wires 
were frequently fused and the tubes broken, so he replaced the 
glass tube by a brass one connected to earth. After this fusions 
were less frequent. Sir W. Thomson brought out a similar device 
in 1872, quite independently. From the fact that in his practical 
experience of 25 years he had never known a cable or instrument 
protected by his guard to be damaged, although the wires have 
been often fused, he was led to believe that the arrangement was 
a good one. He then read a report from the Eastern 
Company relating to a remarkable case of protection afforded by 
his guard during a very sudden and violent storm on Feb 
14th, 1888. The wire was fused, but nothing else damaged. In 
his opinion, Dr. Lodge over-estimates the chances of damage to 
cables, for instruments and other apparatus are more frequently 
injured than cables. With reference to Dr. Lodge’s question as 
to whether unexplained faults may not be due to lightning, he 
sdid that such faults were very few. sg due to lightning 
were, he said, usually near the ends of cables, but even these were 
of rare occurrence. As regards Dr. Lodge’s guard, Mr. Saunders 
thought it very ingenious, but before it could be pronounced 
successful it must stand the test of pe use. In reply to 

uestions from Sir W. Thomson, he said he had never known con- 
pee to be damaged. In the accident he had referred to, he 
could not say whether the cables were in circuit with condensers 
or not. 

Sir W. Tuomson thought a condenser with Saunders’s fuse wire 
would be an efficient protection for cables, for the quantity of 
electricity required to make the difference of potentials between 
the plates considerable would probably be more than sufficient to 
fuse the wire, hence the cable could never be raised toa dangerously 
high potential. A sufficient length of fine wire enclosed, preferably 
in a copper tube, would, in his opinion, prove an efficient protection 
for cables. He asked Mr. Saunders for the particulars of the 
wires generally used, and was informed that their length was 
15 inches, diameter ‘0027 inches, and resistance 45 ohms. These, 
Mr. Saunders said, were frequently fused. 

Sir W. Tuomson (continuing) said that in a li ining discharge 
it was probable that any free passage to earth would be taken 
advantage of; it was, therefore, important to put the fine 
wire beyond the spark-gap protector. He did not wish to express 
any adverse opinion on Dr. Lodge’s guard, for he would like to see 
it tested in practice. At first, however, he would also insert a 
Saunders protector between it and the cable as an extra precau- 
tion, for the teachings of practical experience were most valuable, 
and should not be neglected. 

Mr. Prexce said he wished to treat the question from a practical 
standpoint, but he was willing to admit that some attention must 
be paid to theory. In his opinion, it was quite unnecessary to 
assume that lightning flashes were oscillatory, in order to understand 
that self-induction may be beneficial in causing a discharge to jum) 
over a spark gap, for all admit the suddenness of the flashes, an 
this was the only essential point. In considering the question as to 
whether a necessity exists for a novel lightning protector, he 
pointed out that such an apparatus should either fill a want, give 
greater efficiency, or be more economical than the ordinary pro- 
tectors. With respect to the first condition, he maintained that 
no want exists, for the common protectors answer all require- 
ments. In support of this, he quoted the Post Office Returns for 
1889, from which it appears that out of 600 valuable instruments, 
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such as quadruplex, multiplex, Wheatstone automatics, and 
ters, not a single one had suffered damage from lightning. 

is, he considered, was a strong a of the efficiency of the 
methods of protection adopted. e protector consists of two 
circular | ag separated by thin mica or by a layer of air about 
oth of an inch thick ; the self-induction of the instruments was 
sufficient to cause the spark to leapacross the space. As to cables, 
he said that all the 117 under his charge were protected by the 
plate guards above described ; but, in addition, a coil and fuse wire 
were inserted between the plates and the cable, as shown in the 
sketch. This method been in use since 1879, with perfect 
success. During the interval only one case of damage had 


L, line ; C, coil ; F, fuse wire, 4 inches long 006 inches diameter ; C’, cable. 


occurred, and in this considerable doubt existed as to whether the 
injury was caused by lightning or not. From these facts, he con- 
cluded that no want for a new protector exists, and that none can 
give greater efficiency. As regards economy, he said the ordinary 
tectors cost from 2s. 9d. to 3s. 6d., whilst those for cables were 
about £1. If anything could be gained by the use of Dr. Lodge’s 
—— he (Mr. Preece) would be glad to try it ; but he would 

, use in addition one of the ordinary protectors, which practical 

ience had shown to be successful. 

r. CHARLES Briout said that Steinheil, he thought, was the 
first to recognise the fact that the law of divided circuits was not 
true for rapid dischar, In Dr. e’s guard several new 
principles were involved, the chief of which seemed to be the in- 
troduction of self induction by means of coils; the protection 
from damage due to electricity surging up from the earth, seemed 
to him an important feature in which Dr. Lodge’s apparatus dif- 
fered from that of Mr. Saunders. Mr. Bright then directed atten- 
tion to Sir Charles Bright’s guard, and said it was particularly 
useful in cable huts, for if one wire was fused, the remaining ones 
were available. He agreed with Dr. Lodge as to the uncertainty 
which must surround faults in cables, and thought 
that the best protection obtainable should be employed. Prof. 
Jamieson’s seemed very effective. 

Captain Stirrz — pee on the a Gulf cable he had used 
a r consisting of a Siemens plate guard and a fine platinum 
the wire was the plates bad been 
fused her, but no damage resulted to the instruments or cable. 
Before the fine wire was introduced it was not uncommon to have 
the land line instruments damaged. 

Sir Henry Mance corroborated Captain Stiffe’s statements, and 
said that since the Persian Gulf ae came under his charge, he 
had modified the guard by winding the fine wire into a spiral, and 
enclosing it in a glass tube’ to prevent mechanical injury. This, 
he thought, somewhat resembled Dr. Lodge’s arrangement of an 
air gap, followed by a coil having self induction. He admitted 
that obscure faults do sometimes occur, but did not think they 
were due to lightning. Siemens’s plate guards were fairly efficient, 
for the plates were rarely fused together ; more frequently their 
surfaces were merely pittied by the dischar, In conclusion, he 
asked Dr. Lodge whether the spiral connections from the instru- 
ments to the cable and the coiled ends of the cable would tend to 
protect by virtue of their self induction. 

Major Carprw thought Dr. Lodge’s apparatus was not neces- 
sary for ordinary lines. Speaking of the experiments shown at 
the previous meeting, he pointed out that the unprotected termi- 
nals were always struck, whereas in practice it was possible that 
the protected terminals might receive the disc . If, as Dr. 
Lodge supposed, the line was struck outside the station, then even 
at a comparatively short distance away, the impedance of the line 
would exceed that of Dr. Lodge’s coils, and a kind of spark gap 
exists at each insulator. The successive spans and insulators 
Lea eal spark gaps in Dr. Lodge’s appa- 

us. 

Prof. Huaues considered the communication under discussion 
very important,’inasmuch as it ises the value of impedance 
in lightning protectors. Many of the older protectors contained 
analogous arrangements, but their inventors failed to see their 
importance. Breguet’s protector, for example, consists of fine in- 
sulated iron wire wound on a brass tube and surrounded by 
another tube, both tubes — earthed. Each convolution of 
wire possesses self-induction, and the insulation acts as a spark 
gap, so that in effect the protector consists of a very large number 
of — gaps in parallel, and impedence coils inseries. Referrin 
to the cause of the poner kicks, about which Dr. eh 
quoted his opinion, he said that the effect was due to a complicated 
series of actions, and although he agreed with Dr. Lodge’s notions 
on the subject, he still thought the main cause thermo-electric. 

General Wzsser said one of the advan of such papers as 
the one before them was that they called forth such valuable 
records of practical experience as those presented by Mr. Preece 
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and Mr. Saunders. No one, excepting Major Cardew, had referred 
to the fact that in ordinary telegraph lines points of release occur 
at every insulator ; from his own observations on storms in eastern 
countries, he was inclined to think that more protection was due 
to this cause than to any other. As regards electric light circuits, 
he enquired whether bare or covered underground conductors were 
most likely to be damaged by lightning. Overhead wires, he 
imagined, were much more likely to be injured than underground 
ones. Some time ago, in his own house, which was then lighted 
by 25-volt lamps, he noticed, or thought he noticed, the lamps go 
dark immediately after a vivid lightning flash, and regain 
incandescence. The effect he attributed to some action of the 
flash, for an arc lamp in the vicinity was destroyed by the same 
discharge. 

Prof. AyRTON poets out that the lightning protectors of Mr. 
Preece and Mr. Saunders could not be applied to electric light 
circuits, for it was admitted that plate protectors were insufficient, 
and the fine wire, an essential part of the arrangement, was in- 
admissible, on account of the strong currents employed. Speaking 
of damage to —— apparatus, he said he had known 

larised relays to frequently reversed by lightning. In one 
instance, he saw a flash strike a line about a quarter of a mile from 
the station; ev insulator between the point struck and the 
station was smashed, the relays fused, and all the instruments 
damaged. This, in his opinion, showed that the self-induction of 
the spans and the points of release at the posts, referred to by 
Major Cardew and General Webber, were quite useless as 
protectors. 

Mr. Mogpey said that it was not so much the lightning that is 
to be feared in electric light circuits as the current from the 
dynamo following the path of the discharge and forming an arc. 

eans must be devised for breaking up such arcs, and it was more 
in this direction that electric light engineers were working. 
Electro-magnetic cut-outs, actuated by the currents forming the 
arcs, had been tried for this purpose, and Prof. Elihu Thomson’s 
device for blowing out the arc by a magnet energised by the arc 
current was in actual use in America. 

Mr. Spaenouetti recalled an instance of lightning striking an 
aerial line and completely demolishing all the insulators and arms 
on ten poles, as well as splitting the poles themselves into frag- 
ments. In another case a man was killed at Shrewsbury by a 
flash that struck the line 50 miles away, and on the Metropolitan 
Line he had known an instrument in the centre of a tunnel to be 
fused, although all the wires connected with it were underground. 
These cases seemed to show that the protection afforded at the 

les referred to by Major Cardew and General Webber to be quite 
insufficient. 

Mr. Crompton made enquiries as to how electric light circuits 
were to be protected, and wished to know if it was necessary to 
put protectors in each house, or whether protectors at? both ends 
of the leads would be sufficient. 

Dr. Longe said, that judging from the statements of several of 
the speakers the ordinary protectors did their work well, but nos | 
were all open to the objection that they were frequently damaged. 
Whenever protectors were damaged he contended that something 
else had Bos been damaged, although the injury might not be 
visible. He could hardly accept the statements made by the men 
of experience who said that they never came across faults that 
could not be accounted for, and he maintained that any unex- 
plained fault may be due to lightning. Even a fraction of 3,000 
volts, corresponding to a 1-millimetre spark, might seriously injure 
acable. As regards the advantages of fine wire, he said its use 
was essential to safety. In his paper he had pointed out that two 
things had to be guarded against—viz., high potentials and strong 
currents. His apparatus reduced the high potentials, and fine 
wire was a protection against strong currents. As pointed out by 
Sir W. Thomson the fine wire should be at the protected terminals. 
In reply to Mr. Preece’s statement that the self-induction of 
instruments was sufficient to cause the spark to jump across air 
spaces, he said that if the coils were wound on iron cores or metal 
reels the self-induction for flashes was negligible, and, in any case, 
lightning would take no notice of silk or cotton insulation. 
Moreover, the shapes of the coils used were by no means 
such as would give maximum self-induction. He thought 
Sir W. Thomson’s suggestion of a fine wire and a condenser 
a valuable one. Referring to Breguet’s protector, mentioned 
by Prof. Hughes, he pointed out that the self-induction 
of the silk-covered wire was non-existent for lightning 
flashes. Self-induction as such was not the essence of his own 
apparatus, for an efficient protector requires successive spark-gaps 
with self-induction between them. In reply to Major Cardew, he 
said that in his experiments he had imitated the circumstances 
most likely to occur. As to the relative danger to underground 
and overhead wires, he pointed out that the former were not 
entirely underground ; if they were they would be more secure. 
Covered underground conductors would be more likely to be 
injured than bare ones, for the insulation of the former might be 
punctured, whilst the latter could only be damaged by fusion, and 
this was not likely to occur, He suggested that the lamp phe- 
nomenon observed by General Webber might be due to a 
momentary short-circuiting of the leads by induction from the 
lightning flash, for he himself once had his storage battery lead 
short-circuited by resonance sparks, caused by discharges in his 
experiments on lightning conductors. In answer to Mr. 
Crompton’s enquiries, Dr. Lodge thought the same principle as is 
used in protecting buildings from fire by means of fireproof doors, 
should adopted, and a should be placed wherever 
underground wires leave the earth. 
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RAILWAY RATES. 


CLASSIFICATION OF TELEGRAPH INSULATORS AND PoLEs. 


Ar the final sitting of the Board of Trade at Richmond Terrace, 
Whitehall, last week to hear objections to the revised classifications 
of merchandise traffic proposed by the various railway companies. 
Lord Balfour of Burleigh and Mr. Courtenay Boyle being present 
the above questions were discussed. 

Lord Ba.rour or Bur.ticH: Copper wire is the next article. 

Mr. Sruart (who appeared for the Post Office authorities) : The 
railway companies say the “respective values of copper wire and 
iron wire are not properly comparable, the value of copper wire 
ranging from six to eight times that of iron wire,” perhaps I 
might say that the objection to copper wire does not apply to all 
kinds of copper wire. I have a piece of copper wire which is 
;}oth of an inch in diameter, thinner than a hair, but it applies 
to those wires used in the erection of telegraph poles. The 
actual comparison between iron and copper wire is that the price 
for 200 lbs. of iron wire, which is at 200 lbs. to the mile, is £22 15s. 
per ton in the early part of the year, and the price of 200 lbs. of 
copper wire, the same weight per mile, was £73 per ton, so that 
the figure is somewhat less than three and a half times, not six or 
eight times. The copper wire is consigned, as a rule, from the 
makers to the place where it is to be used, and the consignment: of 
copper wire range from one to five tons. It is classed as high 
class, and the high price of carriage will very materially interfere 
with the use of this article. With regard to the classification 
also being held to be correct in comparison with copper from 
which the wire was made, I would refer to the items of iron and 
steel—steel tube3 which are classed under class 1, whereas brass 
and copper tubes are classed under class 2. I have made some 
inquires and find that copper tubes are, per ton, rather dearer 
than the copper wire to which I refer, perhaps 10 per cent. higher 
per ton. Therefore it seems to me that this particular kind of 
copper wire, if it is treated in the same way as brass and copper 
and steel tubes, will be fairly treated. I may also refer to lead 
where it has been added to class 2, and which is decidedly more 
damageable than copper wire. With regard to the risk of transit 
of copper wire, I am sure we know of no claim whatever having 
been made on the railway companies since we have used this wire. 
There is another point I may mention, that copper is of higher 
specific gravity than iron in the proportion of 89 to 77. This has 
some slight bearing on the question. I have some figures for the 
last few years of the Post Office for this purpose. 

Mr. Courtenay Boye: State what the amount was last year, 
one year will do. 

Mr. Stuart: In the year 1889 we had not quite recovered from 
the operations of the copper ring, we had 75 tons, but in the 
present year, that is up to the present time, we had 178 tons, and 
the consumption is increasing 

Lord Batrour or BuruiricH: Telegraph wires coated with 
gutta-percha is the next article. 

Mr. Stuart: I want to say, in the first instance, that I do not 
at all agree that gutta-percha, raw, is correctly classed in the 
third class. As regards copper wire, I have already spoken. With 
regard to raw gutta-percha, I am not interested in that item 
because we do not use it. 

Lord Batrour or BurLeicH: Please stick to your own objec- 
tion. I understood you have nothing to do with gutta-percha, 
raw. Telegraph wire, coated with gutta-percha, is the article we 
are dealing with now. 

Mr. Stuart: The objection is that the article is very un- 
damageable. I do not agree with what was said on a former 
oceason. I may mention in support of this contention, that any- 
one who sees those wires as they are being handled in the streets 
drawing them through iron pipes, that no article which is easily 
damageable could beshandled in that way. I may also mention 
that some years ago a cask containing gutta-percha wire was 
found at a wooden shed at Hartlepool, I believe. It had been 
lying for 15 years, having been lost or overlooked at the time of 
the transit of the telegraph to the United States, the wire when 
taken out of the cask was found to be perfectly good, and it was 
tested, and it was put down in the streets, and, for anything I 
know to the contrary, is still there and in perfectly good order. 
Therefore this article is a much lesser damageable than the 
articles which are already in Class 3. 

Lord Ba.rour or Have the railway companies any- 


thing to say about that ? 
Mr. Witxtnson: I think not, my lord, we stand upon the 
printed reply. 


Lord Batrour or BurieiaH: We take telegraph insulators 
next. 

Mr. Stuart: I think that the railway companies have met all 
the objections by leaving the telegraph insulators in Class 1, 
which is all that we contended for; there was a doubt whether 
that would be allowed. 

Lord BaLrour or BurieiagH: We shall be glad to hear Mr. 
Stuart as to what he has to say on behalf of the Post Office with 

to telegraph poles. 

r. Stuart: With regard to telegraph poles it seems to me 
that the answer of the railway companies is something like 
begging the question, because they say “ the Post Office are, how- 
ever, sufficiently protected by the provision that the sum to be 
charged by the companies must be reasonable.” Now that is the 
whole contention, that the companies may charge a sum which 
the Post Office would consider not reasonable, and in that case 


there would seem to be no means of adjusting the difference of 
opinion. 

Lord Batrour or BurteraH: What do you say with reference 
to the answer of the railway companies, that the telegraph poles 
may take more than one truck. 

Mr. Stuart: They must take more than one truck. 

Lord Batrour or Bur.ercH: What is it that you propose ? 

Mr. Stuart: The present arrangement with the Post Office 
seems to be a fair one, that there is a minimum of one ton 
truck charged, whatever number of poles may be carried. a 
particular pole is carried on four trucks, that pole would have to be 
charged for four tons. 

Lord Batrour or BurieiegH: What have the railway com- 
panies to say ? 

Mr. R. H. Twetverrees: This is at present the Clearing House 
arrangement, and we have found it work all right. There are 
other articles besides telegraph poles; there are ships’ masts and 
heavy pieces of machinery, large boilers and a great variety of 
other things; and where it might possibly do for one class of 
thing to have a minimum of one ton per waggon, it might not do 
in all cases. Therefore it has been put in the exceptional class, 
4 be charged “ such reasonable sum as the company may think 

Lord Batrour or BurieiaH: The question is not whether it is 
of universal application, but whether it will do for telegraph poles ? 

Mr. R. H. Twetverress: That, of course, is the arrangement 
for to-day, that the minimum of one ton per waggon is charged. 

Lord Batrour or BurizicH: How long has it been in force ? 

Mr. R. H. Twetverrers: Many years. 

Lord Batrour or BurieigH: And there has been no change 
during that time ? 

Mr. R. H. Twetverress: I think not. 

Mr. Stuart: We do not object to two waggons ; we consider 
that quite a fair arrangement. 

Lord Batrour or Burteicu: Naturally if it is going on three 
at the present time. 

Mr. Stuart: What I mean is that if they charge for two 
wages we do not object to pay for two waggons for a single 
pole. 

Mr. TWELveETgEEs : Three or more waggons refer to the timber 
at measurement weight. 

Mr. Courtenay Boye: I think the argument for treating 
timber in the exceptional class way is not very strong. I quite 
agree with the reason for making an exceptional class of articles 
like boilers and so on, but a telegraph pole seems to be a thing 
Me | well known and there is nothing very special about it. What 
is the objection to perpetuating the Clearing House classification 
with respect to telegraph poles ? 

Mr. Wituramson : I was down at Reading the other day and 
saw a consignment of long telegraph poles occupying five waggons. 
It will be in your memory that we at present have powers to make 
this charge for things that require more carriages or trucks. 

Mr. Stuart: I should like to give some particulars as to the 
extent of the traffic. 

Lord Batrour or BurueicH : We do not require that. 

Mr. Srvuarr: Then there is nothing further to say except to 
remark that the telegraph poles taking five waggons is a very 
exceptional case indeed. 


NEW PATENTS—1890. 


6939. “ Improvements in connecting telegraph and telephone 
wires.” W.H.Crawcovur. Dated May 5. 

6943. “ Improvements in electric arc lamps.” E. FiscHin@Er. 
Dated May 5. 

6945. “ An improved electrical switch.” J. ArrLeton. Dated 
May 5. 

6959. “ For connecting electric globes or lamps to scarf reg 
brooches, earrings, coronets, or any dress ornaments.” B. T- 
THEWMAN and E. D. Pripgr. Dated May 6. 

7008. “ Electric motors.” L. Duncan and H. H. CARPENTER 
Dated May 6. (Complete.) 

7044. “Improvements relating to the lining of conduits for 
electric conductors.” H.H. Lake. (Communicated by D. Brooks, 
United States.) Dated May 6. (Complete.) 

7094. ‘“ Application of electrical energy and self-acting switch- 
ing mechanism to the purposes of advertisement.” A. R. Upwarp. 
Dated May 7. 

7125. “Improvements in electricity meters and in clocks.” 
O. Romanze, W. Weise, and F. W. Ware. Dated May 7. 

7132. ‘ Improvements in the manufacture of carbon electrodes.” 
H. H. Lake. (Communicated by Lacombe & Cie., France.) Dated 
May 7. 

7209. ‘ Improvements in electric arc aw al L, SAUNDER- 
son. Dated May8. (Complete.) [Date — or under Patents 
Act, 1883, Sec. 103, 4th December, 1889, being date of application 
in United States. | 

7219. “An electric supply meter.” J. Perry. Dated May 9. 
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ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1889 


489. “Improvements in aut hic hs.” A. Myatt. 
‘Communicated from abroad by W. Judd, of Hong Kong.) Dated 
anuary 10. 8d. In autographic or writing telegraphs, as hereto- 

fore ordinarily constructed—that is to say, such telegraphs, for 
example, as Cowper’s and Robertson’s, wherein the handwriting 
of the tor at the transmitting instrument is reproduced by 
the receiving instrument, it is necessary to employ a double line 
wire, and the object of the invention is to provide a means whereby 
such telegraphs can be worked upon a single line wire. To effect 
such object the inventor employs the harmonic commutator for 
conv g alternating into continuous currents, as described in 
Letters Patent, No. 4,294, of March 20th, 1888. 4 claims. 

2544. “ Improvements in the form and manufacture of secondary 
battery frames and plates.” A. Dovaiass and F. Smirx. Dated 
February 13. 6d. Claims:—1. The manufacture of lead frames 
with Y, U, or half-round inside edges for retaining a plaster com- 
posed of oxide of lead, or other active agent in combination with 

un glass in position, the whole constituting a secondary battery 
plate, as set forth. 2. In combination with the above first claimed 
apparatus, the employment of lead wire, as an additional means 
for holding the active agent in place, as described. 


2567. ‘ Improved means and apparatus for electrically driving 
vehicles.” P. B. and J. K. Dated February 13. 
8d. Instead of mounting the electro-motor so that only the field 
magnets or only the armature revolye, the inventors cause both to 
revolve in opposite directions, and apply the armature to one 
wheel (or wheels) and the field magnets or set of magnets to the 
other or opposite wheel (or wheels) thus forming a perfectly 
balanced driving wheel. 3 claims. 

2694. “ lmprovements in for the measurement of 
electical resistances.” W. T. Gootpen and S. EversHeEp. 
Dated Fe 15. 8d. The inventors use a modified form of 
ohmmeter having one or more coils in shunt to the resistance to 
be measured, and one or more coils in series with the resistance. 
In ohmmeters, as heretofore constructed, the axes of the current 
and pressure coils have been placed at right angles to each other, 
but according to the present invention they may be at any angle 
between 90° and about 170°, but preferably at 145°, so as to give 
the instrument a long scale. 6 


3022. 


improved telephone mouthpiece.” R. CorrERE.u. 
Dated February 20. 6d. The inventor makes a conical shaped 
mouthpiece, having open ends, the narrow end being fitted into a 
holder, and at suitable distance from its base, and forming a 
circular ridge within the body of the holder ; to the base of the 
holder he attaches suitable rubber pads. 3 claims. 


3365. “Improved apparatus for facilitating the laying of 
electrical conductors, chiefly designed for military purposes.” L. 
Kamm. Dated February 25. 8d. The inventor provides a reel 
of suitable size, upon which the electrical wire is wound, and in 
connection with the said reel he arranges on a shaft a belt pulley 
from which a belt passes over the wire on the reel, so that the 
latter is positively ——— to prevent the wire from being broken 
by sudden jerks. To keep the belt taut as the diameter of the 
coil of wire on the reel decreases as the wire is paid out, the said 
reel is mounted in pivotted arms, or in a pivotted frame, which 
are, or is, acted upon by a spring or springs. A second shaft 
carries a friction wheel, under which the wire as it is un- 
wound, and in connection with the said friction wheel is a second 
friction wheel, which is driven by contact with one of the whéels 
of a bicycle, tricycle, or other moving apparatus. The wire passes 
between the two friction wheels, so that the paying out of the 
same is ensured. 6 claims. 

3402. “ Improvements in sapenies for metering electric 
energy.” W. H. Scorr and L. Paris and Scorr. Dated 
February 26. 8d. Consists of a timing arrangement like a clock, 
in which a wheel revolving at a certain speed makes and breaks 

iodically in any convenient way a high resistance circuit which 

in shunt to the mains. In this high resistance circuit is asmall 
electro-magnet, which by means of its armature a ratchet wheel 
and pawl can wind up the spring which keeps the clock going as 
fast as it runs down. In thesame circuit, but not necessarily in 
series with the small electro-magnet, is a coil or coils of fine wire, 
the current in which is acted upon and acts upon the service or 
working current which flows in a coil or coils of conductor of large 
sectional area (series coils). Either the shunt or the series coil or 
coils are movable, and the shunt current being alternately made 
and broken, there is a tendency when any current flows in the 
series coi] for the movable or suspended coil to vibrate. This 
vibratory motion is caused by means of a ratchet wheel which is 
operated to wind upa coiled spring until its tension balances the 
attractive force between the shunt and the series currents flowing 
atthe time. The movement of the ratchet wheel is conveyed to 
the train of indicating wheels. At fixed intervals of time the 
shunt current is cai for a time to cease being made and broken 
by a cam or other convenient arrangement, which is made to 
revolve very slowly by the clockwork arrangement lifting the con- 
tact by which the circuit is made and broken out of gear or by 
breaking the circuit in another ; the same cam may be also 


place 
used to raise or release a catch which holds the other end of the 
eoiled oman tet © uncoils. If now the free end of the coiled 
spring again locked by the cam letting back the catch, and the 


contact be again put in gear, or the shunt circuit completed so 
that the movable coil has a tendency to vibrate, the coiled spring 
will in be wound up an amount in proportion to the currentsin 
the coils. This being done at certain intervals of time, which are 
en by the clock arrangement, the indicating train of wheels 

ill integrate the amount of electricity flowing at different times. 
3 claims. 

3844, “ Improvements in or relating to regulators for systems 
of electrical diets ibution.” (A 
from abroad by the er at Electric Company, of Pitts- 
burgh.) Dated March 5. . The object of the invention is to 
provide means for obtaining any required difference of potential 
upon any given circuit, and for compensating for the loss or drop 
in any given circuit, whether due to the resistance of the con- 
ductors conveying the current from the source to the translating 
devices, or to the varying work being done, or to any other cause, 
and to ensure that each group of translating devices shall at all 
times be supplied with a proper difference of potential. The in- 
vention consists in developing a normal electromotive force at the 
central station sufficient to supply the requisite difference of 
potential to the translating devices included in the circuits having 
the least loss or drop, and in increasing the difference of potential 
upon any given circuit by applying a supplemental electromotive 
force to that circuit sufficient to compensate for the loss or drop, 
or to raise the difference of potential to any required extent that 
may be desired for other reasons. 10 claims. 


4566. “An improved method of distributing electricity for 
ae railway trains.” W. L.-Preece and J. Savers. Dated 

arch 15. 8d. The lamps in each coach are connected up in 
parallel to a pair of mains, one of which terminates in a coupling 
outside the coach at one end and the other in a similar coupling 
at the other end of the coach. In like manner the battery, being 
joined up in series, has its poles terminating in two couplings, 
one each end of the coach. There are thus four free coupling 
terminals, two at each end of the coach, and in making up a train 
these are joined from coach to coach, the final pair of couplings 
being joined across so as to put the batteries and their respective 
sets of lamps all in series. 2 claims. 


5423. “Improvements in conduits or supports for electric con- 
ductors.” F. Kina. Dated March 29. . Consists of an 
earthenware trough made in convenient lengths, connected to- 
gether after the manner of connecting drain-pipes, and provided 
ee and bridges for carrying the respective conductors. 
1 claim. 


16231. “Improvements in dynamo-electric generators.” G. 
Prannxucue. Dated October 15. 11d. The particular object 
of the invention is to produce a dynamo-electric generator in 
which the generating armature embodies, in its construction, 
neither iron nor any other magnetic metal, either for the purpose 
of straightening the mechanical structure of the machine, or for 
the purpose of intensifying the influence of the field magnets ; at 
the same time the unavoidable metallic parts for supporting the 
armature are so located that they are beyond or outside of the 
effective portion of the magnetic field, so that the latter acts 
upon the armature coils alone, thus avoiding any inducing effect 
on any other part of the armature except the armature coils. 
26 claims. 


CORRESPONDENCE. 


Sir William Thomson’s Paper on “The Wonderful 
Accidental Experiment of Lord Armstrong.” 


In the article which appears in your last issue I feel 
1 did not emphasise as much as 1 ought to have done 
the fact that the dynamo accidentally short-circuited 
by Lord Armstrong was a continuous current machine. 
The explanation given by Sir W. Thomson assumes 
that a transient current passed through an outer skin 
of the steel bar of such microscopic thickness that its 
temperature was raised sufficiently to develop severe 
blisters in the fingers, and at the same time that there 
was not sufficient heat produced to perceptibly raise 
the temperature of the steel bar itself. ow, apart 
from the fact that to produce severe blisters involves 
time, a metallic skin of such microscopic thickness as 
that assumed in Thomson’s paper would oppose con- 
siderable conductive resistance, and it must not be 
overlooked, the main circuit was closed at the time, 
and that therefore the current became divided between 
two paths ; and further, that whatever current passed 
through the shorter alternative route was due to a 
reduction of resistance brought about by connecting 
the circuit across at the dynamo through the steel bar. 
At the time the short-circuiting occurred the main 
circuit was opposing a definite amount of conductive 
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resistance, whereas the steel bar would oppose mo- 
mentarily inertia resistance; and further, a sudden 
change in the electrical conditions would result in a 
development of inertia effects, in the dynamo and 
the circuit generally, conspiring to prevent a sudden 
passage of current and development of heat in the 
steel bar. 

It is desired to point out that the conditions which 
prevailed in Lord Armstrong’s accidental experiment 
were very similar to that experiment carried out at the 
Institution of Civil Engineers, and referred to in the 
article in which a closed circuit of iron was placed in 
the jaws of the welding machine and the current 
divided between two paths of unequal resistance, the 
shorter path connecting the terminals of the trans- 
former similarly as the steel bar of Lord Arm- 
strong’s experiment short-circuited the dynamo, and 
the longer path representing the main circuit; but 
in the experiments performed at the Institution of 
Civil Engineers, it should not be overlooked that 
the currents were alternating ones, and the resist- 
ance opposed chiefly inertia resistance, and’ that, more- 
over, the energy which the electric alternations repre- 
sented was enormously greater than that which 
developed the current in Lord Armstrong’s accidental 
experiment. 

Now, if what Sir William Thomson has described in 
his paper as “the well-known laws of transient cur- 
rents” be true, and if the blisters raised on Lord 
Armstrong’s fingers were due to grasping a metallic 
surface heated by a transient current, how does Sir 
William explain the fact that a workman could grasp 
the longer path of an iron circuit through which was 
passing electric alternations developed by a steam 
engine admittedly over 50 horse-power, but which 
during the gp eo of some of these experiments 
was probably developing force nearer to 100 than 50 
horse-power. I say, how is it to be explained if electric 
alternations are crowded into a thin skin on the outer 
surface of conductors, and more especially so in the 
case of iron ones, that the longer path in the experi- 
ment referred to remained cool enough to be held by 
the hand all the time the alternations were passing ? 

The iron of which the closed circuit was formed the 
writer estimates to have been three-quarters of an inch 
in diameter, the shorter of the two electric paths which 
became heated to a white heat was some few inches, 
and the longer path he estimates to have been about 
four feet. 

In the columns of this journal the writer has from 
time to time during the last few years developed the 
reasons that have prevented him from accepting the 
newer development of electrical theory. Were he as 
favourably circumstanced as some of our endowed Pro- 
fessors are for carrying out experiments, he would have 
determined the matter by direct experiment, one way 
or the other, long before this. He has, however, 
pointed how simply the matter can be absolutely 
determined experimentally; in the meantime, he 
thinks it may be fairly claimed that what was observed 
in the course of the recent electric welding experiments 
performed in the presence of the members of the Insti- 
tution of Civil Engineers go to support the position he 
himself all along has taken up in respect to the more 
modern theory, a theory which is regarded by Sir 
William Thomson and some of our leading physicists 
not only as a great scientific advance, but as having 
been so completely demonstrated mathematically, that, 
apparently, they would seem to have considered it quite 
unnecessary to subject it to the test of laboratory 


experiments. 
S. Alfred Varley. 
May 26th, 1890. on 


Electric Traction. 

As one who has given a considerable amount of time 
to the study of electric traction, closely followed its 
development in this and other countries, and gone to a 
great deal of trouble in collecting reliable data, 1 ven- 
ture to address you on the subject. — 


The leading article in the last issue of your valuable 
paper is one which all practical workers in the field of 
electric traction will hail with delight, and it is sin- 
cerely to be hoped that?it may be effectual in prevent- 
ing the investing public putting their money into such 
a questionable undertaking as your article foreshadows. 

e have been hoping for a long time that the com- 
pany operating the Barking Road line would put 
orward a balance sheet of the working expenses and 
receipts of that undertaking ; our hopes hitherto have 
been vain, and I therefore venture to put forward the 
following statement, which I have good reasons for 
saying is not far wide of the mark. 

This line has been operated electrically for a little 
under 12 months, there are six cars in all (five in actual 
work and one in reserve), the contract price is 4}d. per 
car mile, and the average running as published is 
miles per day. 

This gives a gross annual revenue of £2,054. 

Now for working expenses. The cost for renewals of 
accumulator plates, as quoted by the manufacturers a 
few weeks ago, was sixteen pence per plate, less 15 per 
cent., and, as a complete set of new plates for each car 
has been supplied recently for the Barking Road line, 
the item on this basis will stand as follows : 


New plates for 10 sets of batteries (not reckoning 
the reserve car), each containing 96 cells of 19 
plates each, at 16d.each less, 15 per cent. ...£1,034 0 0 


In addition to the above main items are the follow- 
ing; the figures set against each are approxi- 
mate, but cannot be very wide of the mark :— 


Seven car drivers at £2 per week each ... 728 0 0 
Engineer ove say 300 0 0 
Secretary ove one one 200 0 0 
Office rent and expenses ae re is 250 0 O 
Yard men, engine and dynamo men... » 250 0 0 

Total ... oe 2,837 0 0 


In the above figures nothing is set down for coal, 
water, oil, and general accessories, nor is anything 
allowed for interest on capital outlay, which outlay can- 
not have been less than £7,000 to £8,000, and probably 
more. 

The fatal drawback to a system of electric tram cars 


- propelled by means of storage batteries is the exceed- 


ingly heavy cost of renewals, and it may be taken from 
the experience already gained that if a financial success 
is to be made of the electric haulage of tramcars, it 
must be by some other method than the one under con- 
sideration. 

In England and on the Continent it is generally 
admitted that neither “ overhead” nor “slotted” con- 
duit systems will be allowed in most towns, owing 
to their interference with the ordinary traffic of the 
road, although either of these systems are undoubtedly 
cheaper than the accumulator system and would give 
good financial results even at 4}d. per car mile. We 
are therefore practically bound to adopt some kind of 
“closed” conduit system, which must be such that 
while it fulfils all the conditions electric in a satisfac- 
tory manner, there must be no obstruction whatever to 
the ordinary vehicular traffic; there are several such 
conduits shortly to be put on the market ; some appear 
to be simple and good, while others appear to embody 
complications that make their success very question- 
able ; but time alone will prove the respective merits 
of each. 

Before closing this long letter, I would like to point 
out the unfair way in which electric haulage is 
handicapped as compared with other forms of tramcar 
traction. Electric haulage is expected to earn two divi- 
dends, one for the Electric Traction Company and 
another for the Tramway Company, while animal 
traction has only to earn one dividend, viz., that for the 
tramway company. 

Not until electric traction is put under the same 
conditions as animal traction shall we be able fairly to 
compare the relative cost of each. 

If some English tramway company would be enter- 
prising enough to sell its horses and stables, and to 
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substitute a good closed conduit system of electric 
traction, it would doubtless greatly increase its divi- 
dends and do infinitely more to push forward the bond 
fide business of electric traction than the floating of 
gieenit companies such as the one alluded to in your 
ast issue. 


George Wilkinson. 
May 28th, 1890. 


The Strike at Latimer Clark, Muirhead & Co.’s Works. 


Your paragraph in No. 652, re the strike at Messrs. 
Latimer Clark, Muirhead & Co.’s, we admit is fairly 
impartial, as far as your information goes ; it is impos- 
sible for us to put on a circular, such as you refer to as 
emanating from us, anything more than a general 
summary ; but, in answer to your challenge, we beg 
to “advance further argument,” or, rather, call your 
attention to a few facts. You say you “ were shown 
the time kept by the offending foremen during the past 
few weeks ;” we presume you were shown the morning 
record, from which, perhaps, it appears these men were 
rather late; but was your attention called to the 
number of hours these men worked extra of nights, and 
for which they received no extra pay ? Surely not, or 
you would not say “ it reflects little credit upon them.” 
One of them, for instance, on the seven days prior to 
his ignominious dismissal, worked till 12 o’clock on 
four nights, till 4 a.m. twice, and once all night; but 
we are not concerned in championing the cause of the 
foremen, nor did the men retaliate because they con- 
sidered themselves wronged on account of the foremen. 
Good workmen were discharged for no apparent reason 
that anyone could see except to let us know that there 
was a new manager, which was the only official inti- 
mation we had of the fact. The stoker was discharged, 
and the engine driver compelled to look after both 
engine and boiler; and they being some distance 
apart, left open to us a great danger, as any 
mishap to the boiler might result in an explosion, 
before the man could prevent it, or a slight mishap 
to engine, shafting, or machines, might result in a 
serious accident through the man not being near to 
stop it in time ; this did not tend to soothe men’s minds, 
especially as the man was ordered to drive the engine 
faster, with the result that tools were broken, and work 
spoilt, in the turning shop and wire covering depart- 
ment in particular ; the riggers, pulleys, and everything 
had been adjusted to do the best possible by men who 
thoroughly knew their work, and as the result of years 
of experience. This was all upset by one who had 
not that experience, and, of course, the men get the 
blame for all thie breaking of tools, this spoiling of 
work, this waste «f material, this delay in getting out 
the orders, and have no redress, because they know not 
what the manager may tell the governors, and so cannot 
answer him; whatever the manager may say, he is 
ve safe as the parson in the pulpit, for none may answer 

m. 

The foreman of one department was told to put his 
men on overtime till further orders, so many thousand 
articles must be turned out per week; they were on 
overtime one night, a Friday, on the following morning 
they were all discharged, on account of slackness (sic) 
they were told. 

he smiths’ steam hammer had got out of order ; he 
had a job which could not be done without it; he 
daily asked the manager to get it put in order for him, 
which could have been done by a fitter in a short time. 
It was not done ; the man was bullied about the work, 
and refused the necessary tool to do it—with what 
object? Clearly to discredit the man and find a 
plausible excuse to discharge him, for it was no secret 
that the manager had openly expressed his intention to 
“clear you all out.” 

In the instrument shop a certain switchboard was 
wanted in a hurry ; two small patterns were required 
for the job, which the manager said he would get made 
(he refused to allow the foreman to get them made) ; 
he was asked for them almost daily, but they were not 


made until after the time when the job should have 
been done. Again we ask, with what object? Again 
we say, to bring discredit upon those concerned, and 
make an excuse for dismissal. 

These are only a few of the actions of the manager. 
We cannot recount everything, and it is difficult to 
make a selection where every word and every action 
has the same tendency. His whole conduct was so 
overbearing, so intolerable, that no man who had any 
respect for himself at all, or who was not an absolute 
churl, could possibly work under him. 

The Strike Committee, 
Perer TURNER, Secretary. 

May 27th, 1890. 


Electric Tramway Systems. 


Messrs. Waller and Manville appear to be under the 
impression that my system is merely an untried idea. 
This is quite an erroneous notion, as it was tried on a 
narrow gauge line, soon after the completion of the 
patent, with most satisfactory results, though there 
were one or two slight modifications which had to be 
introduced ; and in what invention is there not. that is 
tried for the first time ? I found that a much better 
connection with the cable was obtained if a rubbing 
contact was employed, and so devised a collecting arm 
in which the collecting piece was a solid block of metal 
that could be easily renewed, and fitted with a guard 
preventing the cable accidentally riding off, yet allow- 
ing it to be readily removed when desired. 

My experience of electric tramway work (and I fancy 
I have had quite as much experience as either Mr. 
Waller or Mr. Manville) has convinced me that sim- 
plicity is one of the chief things to be aimed at in an 
electric tramway system, and that a complicated or 
ramshackle contrivance proves in actual practice 
nothing but an endless source of annoyance. Messrs. 
Waller and Manville seem to have mistaken this sim- 
plicity in my system for imperfect development. 

True, in my specification I have not shown any 
method of stretching the cable, and my subsequent 
experience has proved to me that this is unnecessary 
and in fact a disadvantage, as it only complicates 
matters, especially at curves. Take the case of a tram 
line with 50 cars at work on it (a small number com- 
pared to that on some of our suburban lines), would it 
be practicable to stretch and insulate the huge con- 
ductor necessary to carry the large current by the 
method shown in the Waller-Manville system? It will 
be seen that in my system this is fully provided for by 
the “feed” conductor so that the collecting cable need 
never exceed a certain size. 

I presume Messrs. Waller and Manville intend their 
system for parallel working, for it is scarcely applicable 
to series, though, from the size of the cable shown in 
their illustrations, one. would almost be led to.suppose 
so. Is not this finding Saul among the prophets ? Orare 
we to take it that the series system has proved a 
failure. 

Messrs. Waller and Manville say they can see no re- 
semblance between the two systems; perhaps this is 
not surprising, since there are none so blind as those 
who won’t see. It would appear from Messrs. Waller 
and Manville’s letter that, previous to last week, they 
had never seen either. Mr. Volk’s, or my specifications. 
‘If this is the case, it would perhaps be as well to inform 
them that there are a lot more specifications of electric 
tramway systems in the Patent Office, notably those of 
Holroyd Smith, Trail, Wynne, and Lineff and Jones, a 
careful perusal of which might prevent their discover- 
ing any more “ mare’s nests.” 

In conclusion, I may add that I shall shortly be able 
to show Messrs. Waller and Manville a full gauge tram- 
way on my system, which will, I think, convince them 
that it is a practical success, and that I am quite capable 
of working out my own invention, 

F, Allsop. 


May 26th, 1890, 
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